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SWARTHMORE COLLEGE ECLIPSE EXPEDITION 
TO SUMATRA. 


By JOHN A. MILLER. 


The Swarthmore College Eclipse Expedition chose Benkoelen, a 
town of 8000 people located on the southwest coast of Sumatra, as a 
site from which to observe the total solar eclipse of January 14, 1926. 
The path of totality of this eclipse extended from East Africa to the 
Philippine Islands. It crossed Sumatra, Banka, and Borneo. The 
eclipse occurred just after sunrise in East Africa and just before sunset 
in the Philippine Islands. Totality occurred in Sumatra at about two- 
thirty, and in Borneo a little later. The extensive meteorological data 
collected and published by the Koninklijk Magnetisch en Meteorolo- 
gisch Observatorium indicated that at eclipse time the chances for a 
clear sky were better in Sumatra than in Borneo. Under the supervision 
of Dr. Braak, observation had been made showing the percentage of 
sunshine for every half hour of the day at several available stations 
along the track in Sumatra for the months of December, January, and 
February, 1924 and 1925. January was in the middle of the rainy sea- 
son for this Island and it was well-known that the weather is clearer 
then in the early part of the afternoon than it is later in the day. Statis- 
tically, the town of Benkoelen presented the best meteorological con- 
ditions. 

Of the eight expeditions sent out, five chose Benkoelen. Named in 
the order of their arrival at Benkoelen, these were: the Nederlandische 
Indische-Deutsche expedition, the Swarthmore College Eclipse expedi- 
tion, Harvard University expedition, the Royal and Astronomical So- 
cieties, the Melbourne University expedition. 

In order that all effort to observe the eclipse should not be imperiled 
by a single cloud, the United States Naval Observatory located its ex- 
pedition at Kepaihang, about thirty-five miles east of Benkoelen, and 
at a higher altitude than Benkoelen. Since these towns were on the 
opposite side of a range of mountains, it seemed likely that clouds at 
one of these towns meant clear weather at the other. The Dutch ex- 
pedition was located near Palembang, on the east coast of the Island, 
and Professor D’Arturo of the University of Bologna chose to go to 
Africa in order to make as wide a distribution of the eclipse stations as 
possible. It turned out that Benkoelen wag practically clear, that at 
Kepaihang (according to newspaper reports) nearly the last half of 
totality was clear, and that at the Dutch station near Palembang, it was 
entirely cloudy. The weather records at our camp, kept by Mr. Rubel, 
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as to eclipse possibilities particularly at eclipse time, showed that the 
conditions would have been excellent on about 28 per cent of the days, 
and that we could have made direct photographs on about 75 per cent 
of the days that we were there. The sun usually shone early in the 
forenoon. It was generally cloudy about noon; then the clouds usually 
broke away and there was more sunshine, upon the whole, about two 
o'clock than at any other hour of the day. Clouds as a rule appeared a 
little after three o'clock and the remainder of the afternoon was likely 
to be cloudy. There were days when it was clear all day, and the seeing 
seemed to be of good quality. 

This expedition, as all of the Swarthmore College Expeditions have 
been, was financed by a group of friends of the college. I wish to ex- 
press the whole-hearted appreciation of the members of these various 
expeditions to those who have made them possible. It can hardly be 
said that the funds for them were solicited. They were given under the 
inspiration and at the suggestion of Mr. Wilson M. Powell, President 
of the Board of Managers of Swarthmore College. He has been help- 
ful in many other ways too. Mrs. Powell sent to Sumatra a large well- 
filled Christmas box. A box from home! And the pleasure it brought 
us can be imagined but can not be expressed. The personnel of the ex- 
pedition consisted of Professor and Mrs. John A. Miller, Professor 
Ross W. Marriott, and Mr. Dean B. McLaughlin of Swarthmore; 
Professor H. D. and Mrs. Curtis and their son Baldwin Curtis, of Al- 
legheny Observatory; Mr. Wilson M. Powell, Jr., and Adrian C. 
Rubel, seniors at Harvard university ; Capt. Lamont Dominick of New 
York, and Mrs. Celia McLaughlin of Brooklyn. 

On the day of the eclipse, we were assisted by six members of the 
Dutch official family at Benkoelen. These were Mrs. Nauta, Messrs. 
J. Oberman, de Rivire de Kramer, Spaans, and Jansen. These ob- 
servers gave freely of their time to train for the observations to be 
made, and on the day of the eclipse performed like veterans. The ex- 
pedition acknowledges with gratitude the great value of their services. 

The camp of the Harvard University Expedition, led by Professor 
Harlan T. Stetson, immediately adjoined ours on the south, and Capt. 
Harris, with a battery of powerful long focus motion picture cameras, 
was situated immediately to the north of us. 

In a broad, general way, our eclipse efforts might be grouped under 
three heads: 1. Taking direct photographs of the corona. 2. Photo- 
graphs for testing the Einstein theory. 3. An interferometer and spec- 
troscopic program. 

We secured twenty-six direct photographs of the corona with differ- 
ent emulsions and varying focal lengths and duration of exposure. 
Eleven of these photographs were made with a lens of nine inches 
aperture and sixty-three feet focal length; four with lenses of fifteen 
feet focal length; six with a lens of six feet focal length visually cor- 
rected and five with a lens of thirty inches focal length. The shorter 
focus cameras were mounted on a polar axis. The sixty-three foot 
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lens was mounted in the way that the Lick observers have mounted 
their long focus cameras since 1893, and as we have done on previous 
expeditions. The lens was mounted on a tower surrounded by an outer 
tower to protect it from the wind, and to carry the upper end of the 
tube, the other end of which ended in a dark room in which the plates 
were exposed. The tower for this camera was about feet high. 
With this lens, we secured eleven photographs. We used Eastman 
Kodak Emulsion No. 33, upon which was superimposed Emulsion No. 
40. Our longest exposure was 38 seconds. This one was made ac- 
cording to a plan devised by Professor Marriott. He constructed a 
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Fig. 1. General View of the Apparatus used by the Swarthmore College Eclipse 
Expedition at Benkoelen, Sumatra. 


rotating sector, the center of which was a circular metal disk to which 
was attached many arms, the shape of which he determined from the 
curve of brightness of the corona, as determined by various photometric 
observers. This was placed very near the plate and set rotating before 
the exposure began, and continued rotating until the exposure was over. 
The principle is the same as that used by Professor Burckhalter, of 
Chabot Observatory. This photograph turned out well, and gives a 
very excellent picture of the details of the corona. I think that the 
faint streamers were not affected, and the details of the corona, in- 
cluding the prominences, can be traced to the margin of the sun. The 
exposures made with this lens and the order in which they were made 
is as follows: 2, 4, 14, 35, 1, 1, 38, 20, 10, 5, and 1 seconds. 

The 38-second exposure should theoretically be a composite picture 
of several other plates, and it largely is. At a single glance, one gets 
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a very good idea of the corona, the relations of various details to each 
other and with much less effort than when he builds a picture for him- 
self from an examination of several photographs of different lengths 
of exposure. On the other hand, when one wishes to study intently 
particular features he turns to the other plates. The combination of all 
the plates enables one to get with considerable fidelity an idea of the 
coronal details. These plates show that the shape of the corona was 
that usually characterized by the time of maximum sunspots. As a 
matter of fact, for several days preceding the eclipse there were groups 
of large spots on the sun, and a week or ten days before the eclipse 
occurred there was one large spot that could be seen easily for several 
days with the unaided eye. As might be expected, the corona is com- 
plex, and, as is shown on Plate XV, almost symmetrical. There are 
several very long streamers, the longest of which is in the northwest 
quadrant. On a plate made with the 30-inch camera it can be traced 
to a distance equal to 7.5 radii of the sun from the sun’s center. We 
used in the 63-foot camera 18x22 plates. On our longest exposure 
streamers in every direction may be traced to the edge of the plate. 
Many of them are evidently cut off because the plate was too small to 
record them. There were also prominences over which there were series 
of arches resembling those so conspicuous in 1918 and found also on 
the eclipses of 1923-25. There were also at the south pole of the sun 
streamers which turned back abruptly at their extremity, and which 
resembled those surrounding the north pole of the sun at the eclipse of 
1923. Plate XVI gives an idea of the general form of some of these 
details ; it also shows as nearly as possible the arches surrounding the 
northwest prominence. This camera was in the charge of Professor 
Marriott and Mr. Powell, and to Mr. Marriott more than to anyone 
else is due the great excellence of these photographs. The lens in 
this camera is the one that was constructed for and used for the 
first time in the Indiana University Eclipse expedition in Spain in 
1905. Professor Cogshall, of Kirkwood Observatory, Indiana Univer- 
sity, most graciously put at our disposal the use of this lens, a courtesy 
that we deeply appreciate. This is the third time that a Swarthmore 
College expedition has used this lens. When the writer left the United 
States, it was uncertain whether or not this lens would be available, 
and, as the college had been disappointed in receiving glass to build a 
lens for the Sproul Observatory, we secured the loan of a lens of sixty 
feet focal length from Professor Gallo of the Mexican National Ob- 
servatory. We desire to express our appreciation of his courtesy. We 
used the Indiana University lens because of its larger aperture. Other 
photographs were made with a lens of thirty inches focal length loaned 
us by the Yale University Observatory ; this instrument was in charge 
ef Mr. Oberman and Mrs. McLaughlin; also with a visually corrected 
lens of six feet focal length, in charge of Mr. de Kramer. 

Wilson M. Powell, Jr., at my suggestion, attempted color photo- 
graphs of the corona at the eclipse at New Haven in 1925. He secured 
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three photographs which I believe are the first direct color photographs 
of the corona ever made. These were made with short focus lenses 
and are beautiful pictures. There were phenomena in those pictures that 
made it desirable to attempt it once more with longer focus lenses. 
Accordingly, we arranged for five exposures, three with a lens of eleven 
feet focal length, and two with a lens of thirty inches focal length. Mr. 
Powell arranged all the details for taking these colored pictures, and 
after considerable experimentation, selected the ray filters that were 
used. He prepared the plates and developed them. The exposures were 
made by Mr. de Rivire and Mrs. Nauta. 














Fig. 2. A Group of Observers going through Drill for the Eclipse. 


Mr. Wilson M. Powell, Jr., made a motion picture of the entire 
eclipse, and before the eclipse of the various groups of instruments 
when the observers were going through one of their drills. He also 
made many motion picture photographs of local scenes illustrating the 
life of the people there. 

The entire group of photographs makes a rather complete photo- 
graphic representation of the corona. To the naked eye, the corona 
appeared to be a little brighter than the eclipse of 1925. The prominence 
under the long streamer was the usual crimson; the one to the south of 
it to the naked eye was distinctly yellow. 

We used for testing the Einstein effect, the two lenses that we used 
in Mexico in 1923.1. They are quadruplet lenses, 15 feet focal length 


* Sproul Observatory Publication, No. 7. 
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and 6.75 inches aperture. The lenses were mounted in a structural 
iron twin tube, which was carried on a heavy rigid structural iron polar 
axis, the motion of which was controlled by an excellent driving clock 
built for the Sproul Observatory by Dr. Curtis. These were operated 
by Captain Dominick, Mr. Jansen, and the writer. We exposed two 
plates in each camera. The plates were of selected plate glass coated 
with Eastman Kodak Emulsion No. 40. The first pair of plates contain 
a night field (the Pleiades field) and the eclipse field, which was ex- 
posed from 10 to 70 seconds after totality began. The second pair con- 
tains the Pleiades field, the eclipse field and a field containing Altair, 
about thirty degrees from the sun, made during the eclipse. The ex- 
posure on the eclipse field was from 94 seconds to 144 seconds after 
tatality began. There were very thin clouds in the region of the sun, and 
we feared that, since most stars of the eclipse field were faint, the 
experiment had failed. After development, examination showed that we 
had secured thirty eclipse stars. These are symmetrically distributed 
about the sun and are with a few exceptions within 2° of the center of 
the sun. The images are good. The cameras unchanged in any way 
were left standing. Professor Marriott will return to Sumatra a little 
later to rephotograph the field. 

The spectroscopic and interferometer programs were in charge of 
Dr. Curtis and Dean B. McLaughlin. We mounted two objective 
gratings, a small objective prism, a one-prism slit spectrograph and 
two interferometers of the Fabry-Buisson type. One of these objec- 
tive gratings and one of the interferometers was designed and built by 
Dr. Curtis at the Allegheny Observatory. 

The remainder were assembled by Dr. Marriott and Mr. McLaughlin 
at Sproul Observatory. Mrs. Curtis made six exposures with the ob- 
jective prism. Dr. Curtis operated the remainder of this group of in- 
struments, which were all mounted on the same polar axis at the time 
of the eclipse. With the short focus objective grating he carried out 
essentially the same infra-red program that he did at New Haven in 
1925.2. His results will be published later. Mr. McLaughlin adjusted 
the Sproul spectrographs and interferometer and with Dr. Marriott 
mounted and adjusted the long focus objective grating which he ex- 
posed at the time of the eclipse. The spectrograms have thus far been 
examined only casually. 

Dr. Curtis mounted a lens of 81 inches focus in such a way that 
alternate exposures could be made on Altair and the corona during 
totality. This instrument was operated by Baldwin Curtis, the 13 year 
old son of Dr. and Mrs. Curtis. He exposed six plates, each exposed 
first on the corona then on Altair or vice versa. This complicated pro- 
gram he carried through without an error. Dr. Curtis will use these 
plates for photometric purposes. 

Mrs. Miller counted and called the seconds from the chronometer 
from 10 seconds before totality to 30 seconds after totality ended. 


? Publications of Allegheny Observatory, No. 6, Vol. VI. 
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In order to protect our instruments from the frequent tropical rains, 
and the observers while adjusting them from the heat of a tropical sun, 
we built a temporary shelter over each group of instruments. The 
roofs of these shelters were covered with “‘atap” (a native thatch made 
of a species of palm leaves) laid on bamboo poles. They were so con- 
structed that each of the two sections of the roof could be turned back, 
thus leaving the lens free for exposure and closed when the exposure 
was over. 

Figure 3 shows the group of spectroscopes and interferometers 
under cover while Figure 4 shows the Einstein cameras with the 
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ic. 3. Spectroscopes and Interferometers under Cover. 


covers lifted. The tower (in Figure 1), the tube and the dark room, 
were also covered with “atap.” Perrine had done the same thing in 
1891. It was at the suggestion of Dr. Curtis that we copied l’errine’s 
ingenuity. Thus we had four “‘atap” covered structures. The camp of 
the Harvard University eclipse expedition was just north of us and 
immediately adjoining our camp. They likewise erected two atap 
shelters. These six groups of instruments presented a really tropical 
oriental appearance. These instruments on the day of the eclipse 
pointed over a grove of cocoanut palm trees; through the interstices 
between these trees one could catch glimpses of the blue stretch of the 
Indian Ocean; the corona of the eclipsed sun hanging in the blue 
Mediterranean sky completed one of the most beautiful pictures eclipse 
observers have ever seen. 

The expedition is indebted to many: to those who furnished financial 
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support; to Professor Cogshall, to Professor Gallo and to Yale Uni- 
versity Observatory for the loan of lenses; to President Aydelotte of 
Swarthmore College; to Mr. Charles L. Hoover, American Consul Gen- 
eral at Batavia, who showed the most kindly and helpful interest in our 
work; to Dr. Braak, who gave us invaluable information regarding 
weather conditions, and who granted us the loan of a chronometer to 
replace ours which was broken in transit. Our obligations to the Dutch 
East India government are unique and very heavy. Under the inspira- 
tion of the Nederlandsch-Indische Sterrenkundige Vereeniging the 
Dutch government admitted all instruments and personal belongings 








Fic. 4. The Einstein Cameras with the covers lifted. 


duty free and without Customs examinations. All transportation of 
personal and instrumental equipment in Sumatra for eclipse purposes 
was free. Our instruments were returned to Singapore by the K. P. M. 
boats without charge, and our personnel at a nominal cost. We were 
received as paying guests into the homes of the Dutch officials. How 
much this meant only those who were recipients of this very great favor 
can hardly realize. We participated on invitation in many of the social 
activities of Benkoelen. The government provided us with a house 
adjoining our camp in which we had offices, computing rooms and 
places in which to store instruments. The house was unfurnished, the 
government furnished it for our purposes. Nothing that they could 
think of to add to our comfort or to make our work more effective was 


forgotten. 


Each of the separate expeditions had been given a local advisor. It 
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was our good fortune to have as our advisor Mr. Johann Oberman, 
Secretary to the Residente; and to him and to Mrs. Oberman we owe 
more perhaps than to anyone else. They were keenly interested in our 
progress and gave freely of their time and wise counsel. He on the 
day of the eclipse was one of the voluntary assistants. We shall re- 
member always with pleasure and gratitude our stay in Benkoelen. 





REPORT ON MARS, NO. 36. 
By WILLIAM H. PICKERING. 


DESCRIPTION OF THE Map. 


The accompanying map* is based on the survey described in Report 
ying ; | 
No. 33, and serves to show the precise location of the 100 stations there 


L 


recorded. This is its primary and real purpose. All of the more 


prominent canals visible during the years from 1913 to 1922 inclusive, 
however, have been entered upon it, and some also of those which were 
of less importance. Only those fainter canals were inserted which 
either were helpful in identifying the lakes, or had some other special 
interest of their own. Obscuring important details of the map with 
unimportant temporary canals is not considered desirable on a map of 
this character, and everything that does not aid in locating the stations 
is considered of distinctly secondary importance. The map is oriented 
with south at the top, and with east or preceding, as the term is used on 
Mars, indicated by an E, on the left side. The small blackened circles 
indicate the 24 points in class A. These may be described as being, as 
far as known, certainly stationary within narrow limits. The open 
circles containing a single horizontal line indicate the 6 points in class 
B, of which we may say that, with the above limitations, they are cer- 
tainly stationary in latitude. The 5 circles containing a vertical line 
apply to class C, which are similarly stationary in longitude. The 
circles with a vertical cross refer to points taken from classes D, EF, and 
4 from F, 20 in all, which we have assumed to be stationary. The 27 
circles with a diagonal cross indicate the remaining stations in classes 
D and E, whose motion is more or less certain. The 15 open circles 
refer to the remaining stations in class F, which, while an appreciable 
proportion of them may be stationary, were insufficiently observed to 
render the matter certain. The 3 stations in Olympia, not inserted on 
the map on account of their high latitude, complete the 100. 

It is assumed that the majority of my readers are now reasonably 
well acquainted with the names of the more important markings upon 
the planet. To save confusion therefore all lettering on the map has 
been avoided, the numbers attached to the stations referring to Tables 
I and IT, where the corresponding names may be found. Where names 


*See page 358 
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are given which are not found on our previous maps the initial of the 
authority for their usage is put in parenthesis, and in the case of Lowell 
the dates of his various maps are also given. The maps of 1896 and 
1903 will be found in the Annals of the Lowell Observatory, Vol. 3. 
His map of 1909 has never been published, and our data are taken from 
a photograph of his globe for that apparition. The map of M. Jarry- 
Desloges is to be found in Volume 3 of his publications. The initials 
used are (A) Antoniadi, (D) Jarry-Desloges, (L) Lowell, (P) Pick- 
ering. 
TABLE I. 


NAMES OF THE STATIONS NUMBERED ON THE 


1 Pandora S. 
Pandora f. 
Sabaeus f. 
Acidalium p. 
Margaritifer N. 
Oxia 
Thymiamata f. 


RNID uit Who 


\o 


Acidalium S. 
10 Horarum S. 
11 Niliacus S. 
2 Acidalium N. 
3 Nia N. 

14 Tempe p. 

15 Acidalium f. 
16 Baltia S. p. 


Aromatum S. p. 


26 Solis c. 

27 Ascuris 

28 Solis f. 

29 Thaumasia S. 
30 Mandevia 

31 Croesus 
Phoenicis 
Thaumasia f. m. 
Arcadia N. 
Icaria N. 

Biblis 
Thaumasia f. M. 
Bandusia 
Castorius p. 
Castorius S. 
Castorius c. 


SO SID Ui de WS ly 


51 Olympia c. 
52 Elysium p. 
53 Gyndes S. 
54 Elysium N. 
55 Elysium S. 
Elysium f. 
57 Olympia f. 
Cimmerium N. 
59 Utopia f. 
Thoth c. 
61 Nuba S. 


3 Triton N. 
Euxinus S.p.M. 
Boreosyrtis N 
Achates S. 


Syrtis minor N. 


MAP. 


76 Euxinus S. m. 
77 Hellas N. 


78 Bore IS) rtis N.f. 


79 Euxinus S. f. 
80 Euxinus S. M. 
81 Coloe 

82 Pseboas 

83 Boreosyrtis S. f. 
84 Bonis 

85 Hellespontus N. 


86 Hammonis S. , 
Sirbonis 
Noachis p. 

89 Arethusa 

90 Pandora p. 

91 Ismenius 


o/ 


88 
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17 Aurorae N. 2 Arsenia N. 67 Euxinus N.p.M. 92 Juturna 

18 Lunae c. 3 Titanum N. 68 Libya S. 93 Sigaeus N. 
19 Lunae S. 44 Moreh 69 Nepenthes c. 94 Edom S. 
20 Juventae N. 45 Olympia p. 70 Vulturnus N. 95 Edom f. 

21 Juventae S. 46 Aesculapius C. 71 Neith N.f. 96 Furca N. p. 
22 Nectar p. 47 Electris N. 72 Euxinus p.m. 97 Aryn S. 

23 Maeisia 48 Propontis S. 73 Libya f. 98 Furca N. f. 
24 Solis N. 49 Propontis c. 74 Syrtis N. 99 Furca S. 
25 Ceraunius p. 50 Laestrigonum N. 75 Meroe S. 100 Siloe 


On previous maps of the planet little attention has been paid to the 
width of the canals, and they have generally all been entered nearly 
alike in this respect. That they are not so in fact is undoubted. The 
widest streaks, if they may be called canals, lie in an east and west 
direction, and are extremely faint. They seem to be for the northern 
hemisphere what the maria are for the southern. They were visible in 
the earlier apparitions of the period specified, during the melting of the 
northern polar cap. The one crossing longitude 220° is identical with 
Gyndes of our standard map by Antoniadi (Report No. 15, PopuLarR 
Astronomy 1916, 24, 236), which we shall hereafter designate as Map 
Number 2. The wider one crossing longitude 110° coincides with Tan- 
talus, Phlegethon, and Acheron, the narrower one with Clarius and 
Eurotas. The former ranges from 350 to 400 miles in width, the latter 
is about half as wide. We find all grades of width between these and 
the narrowest canals visible. As they become narrower they also be- 
come darker and more distinct, until they become so narrow as to be 
seen with difficulty. The remaining canals between longitudes 90° and 
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Name 
Achates S. (L 796) 
Acidalium f 
Acidalium 
Acidalium 
Acidalium S. 
Aesculapius c. (D) 
Arcadia N. 

Arethusa 
Aromatum S. p. 
Arsenia N. (P) 
Aryn S&S. 

Ascuris (D) 
Aurorae N. 

Baltia S. p. 
Bandusia (L ’96) 
Biblis (L ’96) 
Bonis (P) 
Boreosyrtis N. 
3oreosyrtis N. f. 
Boreosyrtis S. f. 
Castorius c. 
Castorius p. 
Castorius S. 
Ceraunius p. 
Cimmerium N. 
Coloe 

Croesus (P) 
Edom f. 

Edom S. 

Electris N. 
Elysium f. 
Elysium N. 
Elysium p. 
Elysium S. 
Euxinus N. p. M. (P) 
Euxinus p. m. (P) 
Euxinus S. f. (P) 
Euxinus S. M. (P) 
Euxinus S. m. (P) 
Euxinus S.p.M. (P) 
Furca N. f. (A) 
Furca N. p. (A) 
Furca S. (A) 
Gyndes S. 
Hammonis S. 
Hellas N. 
Hellespontus N. 
Horarum S. 
Icaria N. 
Ismenius 


WP wrt 


66 
15 
12 

4 

9 
46 
34 
89 

8 
42 


97 
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TABLE II. 


Cl. 


D 
D 
D 
D 
E 
B 
D 
D 
A 
) 


I 
2 
F 
B 
D 
F 
I 

I 
D 
D 
I 
E 
D 
E 
D 
] 
I 
I 
I 
I 
I 
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ALPHABETICAL List oF STATIONS. 
No. 


Name 
Juturna (L ’03) 
Juventae N. 
Juventae S. 
Laestrygonum N. (P) 
Libya f. 


Libya S. 
Lunae ec. 
Lunae S. 


Maeisia {L ’03) 
Mandevia (P) 
Margaritifer N. 
Meroe > 
Moreh (L °96) 
Nectar p. 

Neith N. f. 
Nepenthes c. 
Nia N. (L ’09) 
Niliacus S. 
Noachis p. 
Nuba S. 
Olympia c. (A) 
Olympia f. (A) 
Olympia p. (A) 
Oxia 

Pandora f. 
Pandora p. 
Pandora S. 
Phoenicis 
Propontis c. 
Propontis S. 
Pseboas 
Sabaeus £ 
Sigeus N. 
Siloe 

Sirbonis 

Solis c. 

Solis f. 

Solis N. 

Syrtis minor N. 
Syrtis N. 
Tempe p. 
Thaumasia f. M. 
Thaumasia f. m. 
Thaumasia S. 
Thoth ec. 
Thymiamata f. 
Titanum N. 
Triton N. 
Utopia f. 
Vulturnus N. (D) 


180° are with a few exceptions also faint and rather difficult, and were 
not visible at all during the earlier portion of the period, but have come 
out with the melting of the southern polar cap. 
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Some of the canals, such as Ganges and Gehon, vary greatly in width 
at different times. Sometimes the sides of these two, in particular, are 
not parallel. I have generally drawn such canals when they are at their 
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narrowest. Between Gehon and the Syrtis is a network of very fine 
canals. They too are difficult, since they are never very wide. Indeed 
it is probable that some of them are represented as too wide on the map. 
Their width as shown ranges from 20 to 40 miles, and it is doubtful 
if they are ever wider than that. They were seen in 1918 and 1922, 
when the diameter of the planet ranged between 12” and 19”, and the 
solar longitude © between 100° and 200°, corresponding to Martian 
July, August, and September. They were also seen in 1914, when the 
diameter was 14”.8 and © equalled 20°. Experiments with artificial 
disks lead us to believe that some of them may not have been more 
than 10 or 12 miles in width. The background on which they lie is 
distinctly more red than that of any other portion of the planet. 
Whether this fact is in any way associated with their narrowness we 
cannot say. The easiest canals to see lie between longitudes 180° and 
280°. They are wide, and a few of them are very dark at times. Some 
of them sometimes disappear, but there are always a few that can be 
seen with a moderate sized telescope, let us say of 5 inches aperture, at 
the spring apparitions of the planet, if the seeing is not too bad, by any- 
one who possesses ordinary eyesight. I have seen several of them here 
with the 3-inch finder of the Harvard refractor. 

It has been customary among some observers to speak of the canals 
as generally following great circles, and therefore laid out by the 
shortest possible course from point to point upon the planet. The 
writer on the other hand has always insisted that very few of them 
followed great circles, although some do appear to do so, or nearly so. 
Many of them are too wide and too short to enable us to judge of their 
straightness or curvature. The earlier cartographers represent Elysium 
as pentagonal. During the earlier portion of the period specified it was 
always circular, and much smaller than previously represented. Com- 
pare it with Map Number 2. Towards the end of the period it changed 
its shape rapidly, and became elliptical, and part of the time was pointed 
at the two ends like a broad spindle. Between longitudes 140° and 260° 
we place the southern maria from 200 to 400 miles farther north than 
they are represented on our former map by Antoniadi. Some of Schia- 
parelli’s prominent canals like Hiddekel and Titan have either faded out 
entirely, or become much fainter, while new ones have appeared in 
other places. Practically all the canals either shift their positions, vary 
in width, or otherwise change in appearance. Many of the earlier lakes 
mapped in Arequipa in 1892, and by Lowell since then, have not ap- 
peared of late years, while we have found ourselves obliged to name 
several others not previously known. 

The breaks in the otherwise continuous line of southern maria, called 
by Schiaparelli Atlantis and Hesperia, are not permanent features of 
the planet, nor are they often seen. They were doubtless due to cloud. 
A similar break in longitude 200° was noted here in 1920, © 122°.9. A 
marked change has been recorded in Thaumasia. Schiaparelli placed its 
following or western end in longitude 110°, giving it a very rounded 
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shape like Elysium. Two of my early measures in 1913 placed it in 
longitude 106°.5, but latterly we find it in longitude 124°.6, a difference 
of some 550 miles. The later measures are certainly correct, but I have 
indicated the earlier ones by a dotted outline on the map. The canal 
Phasis with its associated mare Aonius disappeared after 1913, but re- 
appeared faintly in 1924. We expect it to be visible again this autumn. 
The most conspicuously variable regions of all however are the two blue 
ones Acidalium and Euxinus. The former is blue most of the time, 
the latter occasionally so. The color is apparently due to vegetation, 
and when visible is striking and beautiful. Acidalium changes its size 
and shape so markedly that I have only attempted to indicate its aver- 
age outlines on the map. For Euxinus I have indicated what may be 
called two average maxima, and its minimum extent, the first two by 
means of dotted lines. The varying changes in location of its southern 
border are instructive, conspicuous, and very rapid. They have been 
observed here between © 0° and 140°, and are associated with the melt- 
ing of the northern polar cap. Now that we have at last secured a sta- 
tionary set of parallels and meridians upon the planet, we should be 
able to study these changes to advantage. The extraordinary instance 
of the connection by the Pandora canal of this marking with the south- 
ern polar cap, observed at Arequipa in 1892, © 213°.9 (Report No. 4, 
8, PopuLtar Astronomy, 1914, 22, 223), appears to have been unique. 
The increase of area was then very marked. Again, in 1862 and 1864, 
Margaritifer, according to Lockyer, Kaiser, and Dawes, was double, 
but has never been seen so since. The companion which was clearly 
conspicuous, lay in longitude 40°, was dark, and averaged some 200 
miles in width by perhaps 500 in length (Report No. 14). All the maria 
along this meridian are still subject to change, as we shall show later. 
Unlike the earth, extensive, if only temporary, variations independent 
of the seasonal ones are certainly, if only occasionally, taking place on 
the planet. 


As the truth about Mars is gradually spreading, and becoming more 
and more widely accepted among the more progressive and intelligent 
sidereal astronomers, they are now beginning to understand that the 
seeing is amazingly better in the south than it ever is, at any time, in 
the regions of our planet subject to anticyclones. Southern astronomers 
know by personal experience quite as well as their northern confréres 
that the finer markings are never visible in the north. We do not 
wonder that they cannot see them, nor do we expect it of them. The 
whole cause of the skepticism of the unbelievers, in the past, put in a 
nutshell, is that they absolutely refused to take our word for it, that 
we had any better seeing in the south than they ever did in the north. 
Also they confused our descriptions of better seeing with the mere fact 
that we saw the planets at a greater altitude than they did. Futhermore 
they were not willing first to come south and see for themselves, but 
preferred to stay in the north, and repeat over and over again that it 
was not so, that no such markings were visible, and that southern ob- 
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servers were simply drawing on their imaginations—and when they 
didn’t say so, some of them thought it. That reputable southern astron- 
omers should announce what were distinctly sensational discoveries, 
without first having assured themselves that they were true, seemed to 
these northern critics to be the most natural thing in the world. 

A visitor after looking at Mars through the great 26-inch telescope 
at Washington, and expecting to see numerous fine canals, came away 
and remarked that all he could see there was a ball of butter with a b'ue 
fringe round it. I quite sympathized with him; that exactly describes 
what I have myself so often seen in New England, during anticyclone 
weather. In England the seeing, what there is of it, is better, and in 
our southern states probably better still. When we get to Arizona and 
Jamaica the seeing is still better. Southern observers do not draw hazy 
markings that they imagine they can see by glimpses, and represent them 
as if they were narrow, sharply defined lines, as some northern astrono- 
mers appear to think. The coarser canals are broad though seldom 
hazy, but the finest canals never appear that way. Either they look as 
Lowell expressed it, to be as sharply defined as a steel engraving, or 
else they are not seen at all. Those sidereal astronomers, mostly the 
younger men, who while wishing to pose as conservatives, yet with no 
planetary experience of their own whatever, rush into print to say that 
there are no canals and no changes, seasonal or otherwise, to be found 
either upon the moon or Mars, and do it in spite of the lifelong careful 
studies and measurements of the planetary astronomers, are not only 
foolish, but as far as their reputations count for anything, they utterly 
misrepresent the extent of their own information, or lack of it, to the 
public who trust to them for guidance. Northern astronomers have no 
idea how perfectly obvious these things are in the south. Sidereal 
astronomers are now learning, in some cases to their surprise, that the 
interpretations that Martian observers for the past thirty years have 
put upon their work regarding temperatures, as indicated by melting 
snow and vegetation, are turning out to be true, and this in spite of the 
past computations of the mathematicians to the contrary notwithstand- 
ing, based as they were on what were obviously false premises. But even 
before this was discovered, I am pleased to say, more sidereal astrono- 
mers, especially in our western states where the seeing is good, were 
becoming interested in Mars, and we are now getting more and 
better drawings of the planet, from which to make our selections for 
publication, than has ever before been the case. 


SUGGESTIONS TO OBSERVERS OF THE COMING APPARITION. 


The opposition of 1926 falls on November 4, when the diameter of 
the planet will reach 20”.17, and the solar longitude 313°.1, Martian 
Date January 28. The planet will be nearest us however 8 days earlier, 
on October 27, when its diameter will reach 20”.40, or very nearly the 
same as it was in 1922. The winter solstice, which by the system of 
reckoning at present in use by the Ephemeris occurs at © 262°.84, 
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corresponding to Martian December 1, falls on terrestrial August 13. 
The vernal equinox occurs at © 352°.84, corresponding to Martian 
February 43, and falls on January 17, 1927. The planet will therefore 
be nearest to us during the summer of its southern hemisphere. This 
hemisphere will be turned towards us throughout the apparition, the 
maximum inclination of its pole being 23°.98 according to the Ephem- 
eris, and occurring upon August 24. We shall therefore see the southern 
polar regions in this respect to the same advantage at this apparition 
as we did at the last one, except that the plane will be somewhat more 
distant. On and after September 11, when it is in © 280°.9, diameter 
15”.8, it will present a larger disk than it did in 1924 at the same Mar- 
tian season. It will then rise for northern observers at between nine 
and ten o'clock in the evening, and be in 6 +14°.2. It will remain in 
nearly this same declination throughout the Year. 

A detailed statement of what is believed to be the best and most use- 
ful method of making observations of Mars, and also of the use of the 
Ephemeris, is given in Report No. 27, published in the June-July num- 
ber of PopuLar Astronomy for 1924. The only important addition 
that it is now necessary to make, becomes necessary on account of the 
change adopted in the Ephemeris from Greenwich Mean to Greenwich 
Civil Time, or Universal Time, as it is now proposed to call it. Con- 
sidering for example that portion of America using astronomical 
Eastern Standard Time, our date was formerly the same as that of 
Greenwich throughout the day, excepting between the hours of 7 A.M. 
and noon, E.S.T. For us 7 A.M. is Greenwich noon. Therefore the 
astronomical Greenwich day, let us say Sunday, changed its date at 
7 A. M., and became Monday, while we still called it Astronomical Sun- 
day until noon in America, although it was civil Monday for us the 
same as in England. This arrangement interfered little with astronomi- 
cal observations, and probably few astronomers considered it at all. 

Now that the change is made to Civil Time however, our dates are 
different between 7 p. M. and midnight E. S. T. 
portant time of the whole day to astronomers. If we go to Sunday 
evening service, it is already Monday in England. Consequently if we 
are observing between these hours, we must remember always to take 
our data not from our own date, but from the date following. On the 
Pacific slope the change of date occurs of course between 4 Pp. M. and 
midnight. These changes are obvious if we prefer to use 24 hour time 
in our observations to the ordinary civil time. Probably most amateurs 
however will prefer to continue to use the latter. Practically, for 
Martian observations we may remember that Greenwich midnight, 0" 
Universal Time, for which the lunar and planetary ephemerides are 
computed, is still 7 p.m. E.S. T., but in using the Ephemeris we must 
also remember that until our date changes at midnight, we must add one 
day to the date there given. The rule for computing the private ephem- 
eris given in the above mentioned Report still applies. In computing 
the longitude of the central meridian of a drawing, if we wish to obtain 
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a more accurate result than that given by Table III, we may take the 
difference in the time of transit of the zero meridian from the Ephem- 
eris for two successive dates for the period concerned, which will in 
general be about 24" 40™, and reduce the minutes to decimals of an 
hour. Divide 360° by this quantity, and then construct a multiplication 
table like Table III, substituting this result for the first figure in the 
second column. 


Now with regard to the drawings themselves, it is particularly re- 
quested that they should be made at such times, computed beforehand, 
that the central meridians shall closely coincide with the six longitudes 
0°, 60°, 120°, 180°, 240°, and 300°. When they do not, certain areas 
of the planet are left but poorly represented, the observer records fewer 
canals, and his drawings are not readily comparable with those made by 
observers who are more careful in such matters. A few remarks may 
also be made here regarding the drawings sent in for publication. If 
we refer to those shown in Report No. 35, we shall find a great differ- 
ence between them, as regards their artistic appearance. From that 
point of view alone some of them are rather poor specimens. While 
artistic appearance is not the most important point by any means, it 
should nevertheless be considered. It is our continued experience that 
a pencil sketch is far preferable to one in india ink, and far easier to 
make acceptable. It is moreover so easily altered that it is generally 
much more accurate. It should be drawn so as to give slightly stronger 
contrasts than are wanted in the final result. Our reproductions are 
all of 1.75 inches diameter. Anyone who sends in a sketch whose 
diameter is less than 2.5 inches must have considerable confidence in his 
own artistic ability. All drawings should have the same diameter, and 
3 inches is recommended when considerable detail is shown. Very short 
dark lines, as in the accompanying sketches, should indicate the location 
of the two poles. This is particularly important if the drawings are 
accurately oriented by means of a position circle. Colored sketches are 
interesting to study, but should never be sent for reproduction. The 
sketch should be made on white paper, and should preferably have a 
blackened background. This is best done by enclosing the drawing in 
a square, and filling in the space between it and the square with india 
ink. When the planet is markedly gibbous, the ellipse can be drawn 
chiefly with dividers and finished with draftsmen’s curves, as explained 
in Report No. 27. Another way of furnishing a black background is to 
cut out the drawing carefully, and paste it on a piece of black paper. 
This is simpler, but it usually leaves the limb of the planet rather rough. 

For reasons which will appear later in this Report, it is hoped that 
observers will not only send in a complete set of six drawings made if 
possible before opposition, but also as many as they can, made after- 
wards, particularly of those showing broad conspicuous northern canals 
and bands. Anyone, whether a member of the International Society or 
not, may send drawings, but it is requested that they also furnish at the 
same time as far as possible, all the necessary data to fill out a descrip- 
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tive table like Table I in Report No. 34, particularly columns 3, 4, 5, 6, 
and 8. Since owing to the time consumed in identification of all the 
canals and lakes on all the drawings, a considerable interval must neces- 
sarily elapse after the last drawing is received before the Report is 
ready for publication, and a further interval before it can be printed 
and published, it is earnestly requested that all the observers send in 
their drawings at the earliest moment possible. We shall endeavor to 
publish our final reports on this year’s observations some time in 1927. 


A Forecast oF WHAT WE May Expect To SEE IN 1926. 


It is believed that the coming apparition, like that of 1924, will prove 
to be an unusually interesting one, but not for the same reasons. It is 
thought that those who expect to see many conspicuous canals, because 
of the proximity and northern declination of the planet, will be dis- 
appointed. It is believed that during November, December, and Jan- 
uary, when the planet will be near us, and can be conveniently observed, 
comparatively few canals will be seen. Probably the largest number 
will be recorded in September and October, in the late evening and 
early morning hours. 

Twice in every Martian year the water from the melting polar cap 
crosses the planet from pole to pole. Heretofore when this has 
occurred, and the planet’s atmosphere has been filled with clouds and 
mist, the planetary astronomers have always been taken by surprise, 
and some have even attempted to explain the appearance as due to 
clouds of dust. The transit from north to south occurs when the planet 
is near its extreme southern declination. Knowing that for this reason 
few northern astronomers would be able to secure satisfactory observa- 
tions, I particularly requested observations of a few hours duration 
from those located to the south of Jamaica. As we have already seen 
in a former report no one responded. I secured observations of some 
of the changes visible in my longitude. A few of these have already 
been shown in the two sets of Jamaica drawings published in Report 
No. 29. It is hoped to exhibit some of the others in a future report. 
The next opportunity to repeat these observations will occur in 1937. 

However, the water crosses in the opposite direction, from south to 
north, when the planet is to the north of the equator, and this event will 
occur this year. We have plenty of northern observers interested in 
Mars, and it is therefore hoped that a considerable number of observa- 
tions will be secured in different terrestrial longitudes. The phenomena 
observed will certainly be different from those recorded when the water 
is flowing in the opposite direction, and when 1937 arrives it is hoped 
that it will be possible to make a satisfactory comparison of the two 
results. In 1922 the Martian cloudy season was at its height in 
© 150°, corresponding to the latter half of the Martian August. This 
period fell midway between two oppositions, and so was not seen to the 
best advantage at either of them. This year the most marked period is 
expected at about © 325°, towards the end of our November, and cor- 








William H, Pickering 367 





responding to the latter half of the Martian January, five months later 
in their year, but owing to the eccentricity of the Martian orbit, later 
by 175°. This year it is believed that whatever changes may occur will 
be better seen than in 1922. 

The southern snow cap is expected to disappear as snow about the 
middle of our August. It will then change its color, but remain as a 
small yellowish cloud until near the time of opposition, when a con- 
siderable accession to its size will occur. This will take the form of an 
extensive bank of cloud, at first following the two limbs of the planet, 
but changing its size, shape, and position angle conspicuously from 
night to night. Later it will cross the central meridian in lower lati- 
tudes, concealing much of the detail in the southern hemisphere. This 
moisture is precipitated from the extensive atmosphere of the planet by 
the advancing chill of the coming autumn. The southern summer solstice 
will have already passed nearly three terrestrial months before the 
clouds form, and on an oceanless planet the winter’s cold cannot be long 
delayed. As the moisture begins to condense and deposit as snow near 
the northern pole, very shortly after opposition this year, strong winds 
from the south will arise, and begin carrying the balance of it across 
the equatorial regions, where it will dissolve and reappear in part as 
haze, prior to reappearing as clouds in the north. 

In crossing the northern deserts from the maria, the moisture takes 
the form of broad meridional bands, first described and illustrated in 
Report No. 11, and later in 12, 18, 15, and 18. The width of two of 
these bands illustrated in Report No. 11 exceeded 1000 miles, but usual- 
ly they are narrower. They generally start from the region between 
the Furca and Aurorae connecting with Acidalium. The next most im- 
portant region is between the Syrtis and Boreosyrtis. Finally for a 
brief period towards the end of the Martian March, after the northern 
cap had begun to melt, a short sharply curved band extended in 1915 
from Cerberus to Propontis and Castorius. The direction of the curva- 
ture of this band, combined with the direction of the rotation of the 
planet, indicated that the moisture was then travelling southward, not 
northward. This conclusion is based on our belief that these bands are 
due to a darkening of the dry surface of the deserts by a precipitation 
of rain. The rain is believed to fall at night, and the curvature of the 
band in this case indicates the direction of motion of the clouds. These 
bands occur mainly in the northern hemisphere of the planet, and only 
during their late winter and early spring, when the northern cap is 
forming, and shortly after it has begun to melt, that is to say only 
when the atmosphere of this region is charged with moisture. 

When this moisture again returns southerly, it does so from the same 
three dark areas or marshes,—Acidalium, Boreosyrtis, and Propontis, 
by way of the fairly permanent canals Acidalium-Nilokeras-Jamuna, 
Casius-Nilosyrtis, and Erebus-Hades-Cerberus. These three systems 
of canals are all concave towards the west, as they should be. The 
only prominent canals on the planet that may be said to be concave 
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towards the east form the system Eunostos-Hyblaeus, and that is clearly 
merely a fainter continuation of the Erebus-Hades-Cerberus system 
further confirming the theory. The theoretical forms of these great 
canals are discussed in full in Report No. 19, the discussion being based 
on Ferrel’s theory of the winds. On account of the continental char- 
acter of the whole surface of Mars, this theory applies much more 
satisfactorily to that planet than it does to the earth. The very shape 
of these canals proves that the moisture is carried through the at- 
mosphere, and not across the surface of the ground in conduits or 
ditches. The only canals on Mars that are long, straight, and meridion- 
al, are very few and both faint and temporary, and apparently not at all 
adapted to compete with the free atmospheric circulation of the planet. 

In the southern hemisphere when the moisture is travelling towards 
the pole, no such bands exist, unless we consider them to be represented 
by Hellespontus and Bosporus of Antoniadi’s map. This is because 
the maria are in contact with the polar cap, and no deserts intervene. 
When the water returns northerly, however, in Martian October and 
November, we have a dark strongly marked canal, smoothly curved, 
and again concave as it should be towards the west. In 1924 this 
coincided approximately with Hellespontus. It is shown in Report 
No. 34, Figures 1 to 4 and 21 to 24. The velocity of the wind in it, 
as computed from its curvature, came out 109 miles per hour, thus 
coinciding closely with the velocities computed for the majority of the 
similarly situated northern canals, in Report No. 19. 

In studying the meridional bands this year especial attention should 
be paid to determining if they are in any way associated with any visi- 
ble clouds, and if they are wider in the morning or in the afternoon. 
Their changes may be rapid, and it is thought that any alterations in 
their shape or width may be advantageously confirmed by a comparison 
with the drawings of other observers in different terrestrial longitudes. 
Such drawings of distinctly marked features, even if made with only 
comparatively small apertures, may therefore be very useful. These 
bands are most noticeable in Martian February, March, and early April. 
Consequently we should not expect to see them this year before the end 
of our November, and they will become more conspicuous in December 
and January. 

At the northern pole, following the northern summer solstice, the 
clouds condense as separate masses like our cyclonic storms, as recorded 
and illustrated in Report No. 23, but in the south, following the 
southern summer solstice, they seem to be larger and more nearly con- 
tinuous. It is clear that these clouds, which will soon after form all over 
the surface of the planet, may distort and for a time almost com- 
pletely obscure the characteristic surface features. The study of their 
motions should be a matter of especial interest to those astronomers 
who are meteorologically inclined, but of even more interest to the 
average planetary astronomer will be the changes actually and conspicu- 
ously produced in the characteristic general features of the planet. The 
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clouds themselves will not differ greatly in color from the deserts, and 
it is quite possible that the distinction between them and the deserts will 
be studied to the best advantage by means of photography, on slow 
plates sensitive to blue light. Something may perhaps be done visually 
by using very light blue glass. In 1925 a general haze overspread the 
planet at © 309°.0, M.D. January 20, corresponding this year to ter- 
restrial October 28. It did not clear away until after we had ceased to 
observe, and it caused all the darker maria to appear comparatively 
faint. Apparent surface changes, which will not in fact be real, will 
be produced by clouds overspreading the darker markings on the planet 
and thus reducing their dimensions in certain directions. On the other 
hand, a temporary increase in the usual dimensions of the darker areas, 
such as the production of a dark band or of a broad darkened area, can 
only be due to a real surface change. 

A spectroscopic study of the Martian atmosphere was made in 1924 
at a time when it contained the minimum amount of moisture, as is 
shown in Report No. 31. A study of it throughout this apparition 
when it will contain the maximum amount should also be of interest. A 
letter has recently been received from Professor Very regarding the 
amount of oxygen in the atmosphere of Mars. It will be remembered 
that the Mount Wilson observers found that there was about 15 per- 
cent as much as there is in the atmosphere of the earth. Professor Very 
refers to his own measures, and to the Astr. Nach. 4762, October, 1914, 
and says, “You may say that Martian oxygen cannot be less than 33 
percent, nor more than 50 percent of ours.” If his results are correct, 
it would seem to be entirely possible, as indicated in Report No. 31, that 
animals constituted much like ourselves could breathe on Mars. It is 
certainly satisfactory that two entirely independent investigations of 
this very interesting matter should lead to similar results. 

It is a curious fact that among all the more prominent canals on 
Mars, none happen to be laid out either in rectangles or rhombuses. 
Hexagons also are unknown, but regular pentagons have appeared for 
brief intervals in different places at each of the three nearer approaches 
of the planet since 1892, when the first one was recorded in latitude 20° 
N, longitude 125°, with the Harvard refractor at’-Arequipa. In a note 
published in the Scientific American for January, 1926, attention is 
called to this marking, and also to the much more complicated five- 
pointed star recorded by Trumpler in 1924, and shown, unfortunately 
very faintly, in his drawing in Report No. 34, Figure 4. It is shown 
much more clearly in the Pub. Astr. Soc. Pac., 1924, 36, 266, Figure 6, 
and also appears on the map accompanying this report. It lies to the 
north of Sabaeus, and the canals Typhonius, Orontes, Phison, Euphra- 
tes, Hiddekel, and Protonilus are some of the important ones compos- 
ing it. Attention was also called, as a curiosity, to a very faint rhom- 
bus seen by M. Jarry-Desloges in 1909, but apparently pentagons were 
omitted that year. 

If there was one there, it certainly was not discovered, but a letter 
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has just been received from Professor Douglass, in which he says, 
“Your geometric designs from the Scientific American incite me to 
send you a tracing of a view in 1907 which literally startled me. I 
have not seen anything like it since. I thought at the time it looked 
more like ‘intention’ than anything I had ever seen.” It was drawn 
with the 16-inch refractor on Mt. Lowe, California, July 22, and also on 
July 25. Its center appears to have been located in nearly the same 
longitude as that of the pentagon in 1892, but about 20° farther south, 
near the equator. The diameter of the star (Figure 1, Plate XVII) is 
about 1100 miles. These figures are too delicate to be seen except under 
the most favorable atmospheric conditions, and with excellent instru- 
mental equipment. Judging by the past we should not expect another 
one before 1939, but since the planet will be so near us this year, it may 
be well to keep the matter in mind, and should a pentagon or a five- 
pointed star appear near the center of the disk, to locate it as accurately 
as possible, and draw it most carefully. 


DESCRIPTION OF THE FIGURES. 


In Plates XVII and XVIII we have shown the character of the 
changes that it is believed will be observed this year. Under each figure 
after the first, is given the date on which the drawing was made, fol- 
lowed by the longitude » of its central meridian. Below that is given the 
solar longitude ©, and the corresponding Martian date. All the draw- 
ings with approximately the same central meridian have been placed in 
the same horizontal line, but as the number of these drawings varies 
from 2 to 6, it has not been found possible to arrange them in the con- 
secutive order of these approximate longitudes. In order to partially 
remedy this difficulty, as well as to give more complete information 
with regard to the drawings, Table III has been prepared. The first 
column gives the number of the figure, the second the approximate 
longitude of the central meridian of the series of figures illustrating 
the change described. The third gives the terrestrial dates in 1926 
when Mars will reach the solar longitude given under each figure of 
the set. The fourth gives the latitude of the center of the disc of the 
planet, the fifth its diameter, and the sixth the quality of the seeing. 

When the planet presents approximately the central longitude in- 
dicated in the second column, we shall expect to find that it will exhibit 
the appearance of the figure corresponding to the nearest date given in 
the Table. We say “shall expect to find” because we have already 
pointed out in Report No. 34, and elsewhere, that the climate of Mars 
is in a sense far more uncertain than our own, even after allowing for 
its longer year. Thus the date when an expected phenomenon may 
occur, such as the melting of the snow cap, or the annual change in 
some conspicuous feature, may occur in some years many weeks later 
than it does in others. It is hopeless therefore to expect to give pre- 
cise dates for these events in advance. Some of the changes shown in 
these figures are due simply to clouds, and obviously these are not likely 
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to be exactly repeated. The general character of the changes however, 
at about the time of these terrestrial dates, should be those indicated, and 
it is very certain that while these changes are transpiring, there will be 
no display of canals and lakes such as was seen in 1924. In November 
after the opposition, Mars will have reached a portion of its orbit in 
which we were able to observe it to advantage in 1913. We have there- 
fore included some of our drawings made in that year for comparison 
with those made at a similar season in 1924 and 1925. The diameter of 
the planet in this latter year was small, ranging in these drawings from 
8”.0 to 6”.5, but it is believed that all the details that we were able to 
draw were really there. The disk will be much larger this year at that 
season. 
TABLE III. 


DESCRIPTION OF THE FIGURES. 


Fig. C.M. 1926 Lat, DB, S. Fig. C.M. 1926 Lat; DD. 4 
1 110 Douglass 16 30 Nov. 18 +3 778 8 
2 270 June 23 —17 23°7 10 17 120 Aug. 11 —17 21.4 10,11 
3 270 Sept. 7 —20 16.3 10 18 120 Sept. 17 21 14.6 8 
4 270 Nov. 15 —15 8.5 7 19 300 Aug. 31 —19 17.5 11 
5 270 Dec. 21 —22 6.5 7 20 300 Nov. 11 —25 87 7 
6 270 Dee. 1 +5 84 9 21 0 Sept. 29 23 12.9 8 
7 60 July 11 —16 25.1 10,12 22 0 Nov. 9 —25 8&9 8 
8 60 Aug. 20 —18 19.6 9 23 0 Dec. 12 23 69 9.8 
9 60 Sept. 27 —22 13.2 7 24 0 Dec. 31 +9 103 9 
10 60 Oct. 30 —25 9.7 6,7 Zo ie Oct 2A 25 10.2 7,6 
ll 60 Dec. 8 —24 7.1 8,7 26 150 Nov. 27 a IF 67 
12 60 Nov. 18 +3 78 — 27 150 Dec. 13 +7 911 9 
3 30 Aug. 24 —18 188 10 28 330 Dec. 4 19 17.5 10,9 
14 30 Nov. 1 —25 95 6,7 29 330 Nov. 7 —25 9.0 8 
15 30 Dec. 12 —23 69 9 30 330 Dec. 16 23 (6.7 10 


Turning now to the drawings themselves, Figure 2 represents the 
normal general detail of the planet in approximate longitude 270°, and 
was drawn on August 4, 1924, when it was well seen. Its most inter- 
esting peculiarity. is that it shows a slight darkening of the region of 
Libya just preceding it. This region is usually as bright as any of the 
deserts, but in 1922 it and Aethiopis gradually darkened, and by © 
190°.1, M. D. September 53, were as dark as some of the maria. A 
general darkening was therefore predicted for this region, as far as 
Elysium for 1924, at some time between June and October (Report 
No. 27). Neither in May, June, nor July was any darkening worth 
mentioning detected here, but in August, as we see, a slight darkening 
occurred in Libya at © 230°.7. In September the darkening persisted, 
but in October, as shown in Figure 3, Libya had again faded out, but 
Aethiopis was now very dark, and formed a large dark bay projecting 
towards the north from Cimmerium. This is really an extension of 
what was named by Schiaparelli Syrtis minor. It was now more 
prominent than the Syrtis itself, and appeared to be associated with a 
conspicuous dark area lying between the two, whose beginnings are 
shown in Figure 2. The diameter of the planet when this figure was 
drawn was still 16”.3, so that the other changes which the reader will 
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note for himself, such as the development of the very dark southward 
pointing canal, are without doubt genuine, and not due merely to the 
increased distance of the planet. 

On account of unfavorable weather no drawings of this region were 
secured in November, but fortunately it was clear in Japan when this 
longitude became visible there, and both Messrs. Schofield and Naka- 
mura show on their drawings a very marked darkening of Libya, al- 
though that of Aethiopis appears to be less pronounced. Schofield in a 
letter calls especial attention to it. Figure 4 was made in the following 
December. The planet's diameter was now reduced to 8”.5, which 
while it may account for the loss of some of the detail, cannot possibly 
account for the loss of the Syrtis, which was evidently concealed by a 
cloud. Syrtis minor is still visible, although shortened, together with 
a wide meridional band extending southerly from it. Figure 5 is the 
last drawing that we made before the telescope was taken down and 
returned to Harvard. The planet’s diameter was still as great as 6”.5, 
and it will be noticed that the Syrtis has reappeared. A large dark 
region has developed just south of the maria, somewhat resembling 
that shown in Figure 2, but rather more prominent. Dr. Ellison for- 
tunately was able to observe the planet three weeks later than we, and 
in commenting on the faintness of the markings, following the dis- 
appearance of the snow, remarks that on the last day that he saw it, 
February 21, although the definition was fairly good, yet the Syrtis 
and Hellespontus “were just barely visible.” The diameter was 5”.8. 
Although Figure 6 comes between Figures 4 and 5 in the planet’s year, 
as shown by its value of © 328°.2, it has been placed last, because it 
was drawn at a different apparition—that of 1913-14. It will be seen 
at once that it resembles Figure 2 more than either of the others does 
because Syrtis minor did not develop prominently in 1913, and the 
region immediately south of Amenthes-Thoth was not so dark. 

This exemplifies our earlier statement that we cannot tell beforehand 
precisely how Mars will appear at any apparition when the moisture 
is shifting rapidly from one pole to the other. Consequently drawings 
that will be made in all terrestrial longitudes in 1926, even if secured 
with telescopes of rather small aperture will be of value, and need not 
necessarily confirm one another in all respects. Since Libya and Aethi- 
opis lie along the equator the seasons need not affect them greatly, but 
the darkening of their soil can, as we see it, be due to only one of two 
causes, either to vegetation, or to the precipitation of moisture in the 
form of rain. Since they are never green like the maria, and the dark- 
ening occurs at such irregular intervals, having been very dark in 1922 
at M. D. September 53, while in 1924 no darkening was detected before 
M.D. November 6, nine weeks later, and then it was only slight, it 
seems very unlikely that it could have been due to vegetation. Libya 
faded out by M. D. December 25, but darkened again as seen in Japan 
on December 39. Whether this temporary lightening was due to a 
drying of the soil, or to a covering by cloud, we may perhaps determine 
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this year. At all events weather conditions on Mars are likely to be 
unusually instructive at the coming apparition. 

Figures 7 to 12 all have the same central meridian, approximately 60 
In the first the dark area reaches to the southern pole, and Aurorae at 
the center shows only the faintest markings to the north of it. In 
Figure 8 notable changes have occurred. In Figure 9 the canals Ganges 
and Nilokeras have materially developed, Margaritifer has widened, 
while the southern maria are fading out in spots. In Figure 10 this 
fading is confirmed, and Nilokeras has disappeared. The eastern end 
of Thaumasia has darkened. In Figure 11 clouds have developed 
further in the southern hemisphere, and Thaumasia has completely dis- 
appeared. These figures illustrate what was meant when we referred 
earlier to this longitude as one in which notable surface changes 
occurred. In Figure 12, drawn in 1913, and lying in between Fig- 
ures 10 and 11, Ganges has acquired a very considerable width, and has 
now taken on the characteristic form of a meridional band. 

Figure 13 shows the customary appearance of the planet in longitude 
30°. In Figure 14 a projection from Furca and Margaritifer combined 
extends northerly. The triangular projection from Aurorae shown 
near the center of Figure 10 can be detected on the right, while a pro- 
nounced canal appearing as a broadened area in Figure 13 leads towards 
it from the southern cloud cap. This canal and another one are shown 
in Figure 15, the projection from Furca has largely faded out, while 
that from Aurorae appears to have moved eastward. In Figure 16, 
drawn in 1913, the meridional canal from Aurorae, is shown to some- 
what better advantage. It lies in a different direction, and has widened 
towards the north. Figure 17, in approximate longitude 120 
the Thaumasia region differing but little in appearance from our 
sketches of the previous month. In Figure 18 however, drawn only five 
weeks later, we see plainly the effect of the advancing moisture in the 
very marked widening of all the canals. 


shows 


In Figures 19 and 20, both drawn near longitude 300°, the most 
striking changes consist in the elimination of all the southern detail by 
dense cloud masses, the apparent broadening of the Syrtis caused by the 
darkening of the two deep notches on either side of it, and finally the 
light cloud which has formed partially concealing it. The next night 
after Figure 20 was drawn, this cloud had moved northerly, and the tip 
of the Syrtis was completely hidden, as we see was the case in Figure 4, 
drawn four nights later. Figure 21 near longitude 0°, drawn on 
November 10, shows the characteristic appearance of this region, and 
may be compared with Figure 13 drawn a month earlier, but we should 
hardly recognize it in our drawing of December 21, Figure 22. The 
prominent canal in the south has also shifted. In these two figures both 
the latitude and the longitude of the center of the disk are practically 
identical. The mare has now completely enveloped the Furca, while 
Margaritifer has disappeared. A nameless, strongly marked canal, ex- 
tending northwesterly from the Furca has developed, also a large pro- 
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nounced lake on the canal extending from the southern polar regions 
to the eastern end of Sabaeus. Figure 23, drawn a month later, shows 
much the same markings as Figure 22, save that the lake has dis- 
appeared. Figure 24 on the other hand, drawn in 1913, shows the 
Furca clearly marked, much as in Figure 21, and very dark, with a dark 
northern mare also conspicuous, and the two joined by an unusually 
broad meridional band, resembling a terrestrial shower of rain seen in 
perspective. This last drawing was made three weeks later than its 
predecessor in the Martian year, and it is possible that the region was 
then in the process of recovering its usual appearance after the worst 
of the rainy season was over. 

In the next set of figures No. 25 shows a characteristic view of Sir- 
enum, with Thaumasia on the left. Solis does not show, perhaps be- 
ing concealed by limb clouds. A month later, in Figure 26, we should 
not recognize the region, although the latitude and longitude of the 
center are the same. In 1913 still later in the season, Figure 27, only 
the bay of the Sirens can be certainly identified. The two dark regions 
to the north are apparently Lunae near the terminator, and Propontis 
near the limb. The change in the latitude of the center (see Table III), 
produces a marked effect in this Figure. In our final set, Figure 28 is 
a drawing made on Ocotber 12 of a very characteristic appearance of 
longitude 330°, as seen during the apparition of 1924. Figure 29 shows 
this same longitude two months later in December. The great canal 
connecting the polar regions with Sabaeus has shifted to the right, that 
is towards the west, in the latter figure, as we saw that it had done in 
Figure 22, and the large dark marking on it is clearly the prominent 
lake shown there, and also in Figure 14. The canal towards the limb 
preceding it is correctly placed according to Figure 28, and Sabaeus 
also shows, although without detail, but the Syrtis is completely con- 
cealed by cloud. It is difficult to realize that the two drawings are of 
the same objects. In our last figure, drawn six weeks later than Figure 
29, the Syrtis has again appeared, although faintly, and the resemblance 
to Figure 28 is restored, excepting that the Syrtis is broader, and the 
great canal above mentioned has continued to travel westerly, as indi- 
cated by the position of the planet’s central meridian. 

In this Report we have endeavored to show how the main canals de- 
velop and shift, and how the water is transported semi-annually through 
the planet’s atmosphere from pole to pole. In other words to give the 
explanation of why these canals exist on what we should consider to be 
a desert planet. They appear to be strictly natural objects, due to at- 
mospheric causes, following and exemplifying Ferrel’s theory of the 
winds. It is believed that they would be seen on Mars even if no life 
existed there whatever. That they depend on the semi-annual transfer 
of water from pole to pole is obvious. That the Martian vegetation 
also depends on this transfer is certain, and it is pretty clear that these 
great canals indicate the routes by which the water, carried through the 
atmosphere, reaches the more important areas of vegetation. That 
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vegetation should also grow along these canals seems plausible. 

That the more delicate canals form an entirely different class of 
bodies, to which Ferrel’s theory does not apply, is also obvious. That 
they do not lead away from the main canals, as irrigating ditches should 
is certain. No satisfactory explanation of them which does not involve 
artificial construction and maintenance has as yet been proposed. That 
they could readily be produced by planting is also certain, and if Amer- 
ican citizens should decide that for economic reasons it was to their 
advantage to cover the United States with a similar system of dark 
vegetational bands, ten to twenty miles in width, and several hundred 
miles apart, there is no question whatever but that they could do it. We 
cannot hope that the coming apparition will aid us in solving the 
mystery of these finer canals, but that we may get further light on the 
main system is quite possible, and perhaps probable. 

In closing I must mention that the production of these drawings for 
publication, showing changes and details, especially in the southern 
hemispheres of the planet, is the first result of an appropriation received 
from the Milton Fund of Harvard University, and donated for that 
purpose. Just what the future has in store for us this year on Mars 
we can not tell. We trust that the changes observed will resemble those 
of 1924, rather than the lesser ones noted in 1913, but we may well 
believe that whatever is seen will certainly be interesting, particularly 
so since the planet will be very much nearer us during the season when 
the changes here shown were taking place, than it was in either 1913 
or 1924. 

Private Observatory, Mandeville, Jamaica, B. W. L., 

April 20, 1926. 





ASTRONOMICAL OCULARS. 


By CHARLES S. HASTINGS. 


It is a curious and interesting fact that an ocular invented in the 
seventeenth century should survive in almost universal use until the 
present day. It was a very remarkable invention by Huyghens, to 
whom science owes so much both as astronomer and as physicist, and 
perfectly adapted to the long telescopes with simple objectives of his 
time; how important the invention was one may easily discover by 
trying to direct a telescope unprovided with circles and finder and 
supplied with a simple lens for an eyepiece. Notwithstanding this the 
ocular is a very bad one for use with the modern achromatic objective. 
To demonstrate the truth of the statement I intend here to describe 
various oculars with an analysis of their several merits and defects. 
Moreover, I hope to give such complete details of their construction 
that amateur telescopists may be prompted to make them for themselves 
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and add to the present limited experience of other types. 

It is much to be deplored that thee are so few amateur lens makers 
among Americans. There is a considerable and growing number of 
enthusiastic makers of mirrors for reflecting telescopes but they appear 
reluctant in making their own oculars. This is to be regretted because 
it is immeasurably easier to make a small lens than to make a mirror of 
significant size, and the making of small lenses is a very fascinating 
pursuit well within the powers of anyone possessing moderate 
mechanical aptitude and having command of an ordinary lathe. It is 
true that for the final grinding and polishing a vertical spindle has 
marked convenience, but such a tool is not indispensable and if desired 
it can be easily constructed from a so-called “polishing head” held in 
stock by most hardware dealers and costing a very little. My own 
apparatus is thus made and is driven by a small sewing machine motor. 
One disposed to follow an experiment of this kind must, however, pro- 
vide for a great reduction in speed of revolution from motor to spindle. 


A. HuyYGHENIAN OCULAR. 


This, the most universally used, has many merits. It admits of a 
large angular field of forty degrees and is very free from distortion, 
that is to say, a straight line in the field shifted from center to edge 
retains its appearance of straightness; moreover, the focal length is the 
same for all colors, hence objects do not assume prismatic colors when 
shifted from center to edge of the field. This last property may be 
best defined as freedom from chromatic difference of magnification. 

The defects of this form are various. The field is so strongly curved, 
being convex towards the eye, that only about twenty-five degrees of 
the field can be regarded as satisfactory ; but its most serious defect is 
in its color error. Ordinarily regarded as achromatic, because it 
possesses the same focal length for all colors, it has a variation in the 
position of its focal planes one half greater than that of a simple lens 
of the same power. In short, this ocular as described below has its blue 
image 0.03 inch nearer the eye-lens than that of the orange-red. To 
make this statement quantitatively accurate it may be paralleled by 
stating that a change of 0.01 in the index of refraction, which cor- 
responds to this change of color, gives a spread of 0.03 of an inch for 
the effective color error at the axis. How serious a defect this is ap- 
pears at once when it is recognized as about ten times the average error 
of focussing. It follows that a much higher power is required in the 
ocular for exhausting the definition of a properly corrected objective. 

The fact that the first principal focus falls between the lenses is not 
important when regarded as part of a visual apparatus alone, but it pre- 
cludes its use with a filar micrometer. This feature is embodied in the 
name—not very felicitously chosen—negative ocular. More important 
from our present standpoint is the loss of light reflected back towards 
the source so that only eighty-three one-hundredths is transmitted. 
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B. RAMSDEN OCULAR. 


The necessity of having the first focal plane outside the system for 
micrometric work prompted Ramsden to the invention of his well 
known “positive” ocular. This in the hands of different opticians is of 
somewhat varied construction, but that defined below is a copy of one 
made by the famous English optician Dolland which has been in 
the possession of Yale University for nearly a century. Probably it 
cannot be improved upon. 

The qualities of this ocular can be briefly stated. Its permissible field 
of forty degrees is large, but satisfactory vision is limited to about 
twenty-five degrees because of the marked chromatic difference of 
magnification. It is very free from distortion and the field is less 
curved than that of the Huyghenian; also the error which we have 
styled chromatic spread of the focal distance is reduced by one half, a 
distinct improvement. On the whole this form must be rated superior 
to the preceding one, for axial vision at any rate, although having the 
same number of free surfaces it does not surpass it in transparency. 


C. Sort Ocu car. 


The origin of this form is quite unknown to me. It is true that it 
was patented about the middle of the last century by Tolles as an eye- 
piece for the microscope, a use which would be difficult to defend, but 
a lens maker who had been employed by both Tolles and his predeces- 
sor, Spencer, assured me that it was very much older than assumed. It 
was a description of this ocular by Mr. Stendicke, the lens maker allud- 
ed to, which led me while still a school boy to make many experiments 
with it. Later experience of many years has proved its appreciable 
superiority to more familiar types. Its defects are obvious. Its field 
is small—I have been accustomed to restrict the angular field, by a 
diaphragm in lower powers and by the containing cell in the higher, to 
a little more than thirty degrees, of which only the-central twenty could 
be deemed thoroughly good. It is not free from distortion but the cen- 
tral field is essentially flat and there is no chromatic difference of mag- 
nification. The faults are more than compensated by absolute sharp- 
ness of definition and a transparency ten per cent greater than that of a 
two lens system. For many years I was entirely content with these 
oculars, of which I made a set having focal lengths of three-fourths, 
one-half, one-third, one-quarter and one-fifth of an inch. The highest 
power was of infrequent use of course, and any much lower power than 
that of the first in the series would fail to exhaust the definition of a 
thoroughly good objective and therefore fail to exhibit superiority to 
familiar types. At present I have discarded this form for that to be 
described immediately, except one of a half inch focal length into 
which, just where the shoulder appears in the illustrative sketch, I have 
replaced a portion of the crown glass by a properly chosen disk of dark, 
neutral tinted glass. This, with the customary Herschel reflecting 
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wedge, makes an ideal system for the study of the surface of the sun, 
since the faults named above are of no consequence in this case. A 
copy of this is recommended with confidence. 


D. A New Sotip OcuLar. 


Several years ago it occurred to me that it might be possible to make 
an ocular having all the excellences of those already described, provided 
that the simplification of a single variety of glass were abandoned. The 
success of the effort is unexpectedly great. This type, which is fully 
described below, is positive and can thus be used with a filar microme- 
ter. It is not entirely without distortion but the exceptional flatness of 
the large angular field more than counterbalances this defect, a defect 
wholly unrecognizable in ordinary astronomical use. 


The materials used in these oculars are an ordinary crown glass of 
a mean index of refraction of 1.5137 and an ordinary flint of mean 
index 1.6153, the latter only employed for the small cap at the eye end 
of the ocular. The relative dispersion of the two materials is 1.93. 
Such glasses are readily procured; moreover, it is obvious that a de- 
parture from these constants by a unit in the fourth decimal may be 


ignored as giving rise to less than the inevitable errors of even careful 
construction. 


The radii and thicknesses (or separations) are given in the table. 


TABLES OF CONSTANTS FOR CONSTRUCTION. 


A B C D 

r +1.085 ~ +0.675 +0.871 
2 x —0.801 —0.421 —0.240 
rs +0.381 +0.727 —0.509 
Ts oo X 

ty 0.18 0.20 1.60 1.16 
te 1.18 0.77 .07 
ts 0.08 0.10 


This ends our immediate task but certain remarks may be added 
either to encourage the hoped-for convert to amateur optics or to add 


to the store of practical knowledge of the users of astronomical tele- 
scopes. 
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First, I suggest that a focal length of three quarters of an inch would 
be better for an initial trial, as rather easier to make than either high 
or low powers. Second, I wish to refute the general supposition that a 
plane surface is more difficult to make than a curved one. There is no 
more difficulty in securing a surface of zero curvature to one one- 
hundredth than a like accuracy in the case of any other named curva- 
ture; it is only the fact that plane surfaces are so often employed in 
oblique reflection, where a precision much greater than that named is 
necessary, that gives rise to the belief. In the flat surfaces of the 
oculars described the maker need have no hesitation in making them, 
with appropriate handles, just as he would the convex ones. 

In certain cases a field as large as possible is very desirable, as in 
comet seeking for example. Nothing else known to me is as good in 
this respect as an ocular which I designed at the request of the late 
Mr. McDowell and of which, I believe, he or his successors have made 
many. 

I venture to add the following under the impression that the Herschel 
wedge is not nearly as much used as it should be. With it Venus, so 
unsatisfactory an gbject in a dark, or darkening sky, is a delightful 
study. Then the moon also, except when a rather slender crescent, is 
much pleasanter to view with this accessory. Ordinarily this object 
is so brilliant that the pupil of the eye is contracted so that only part, 
perhaps a small part, of the objective is effective, which may be the 
cause of a prevalent impression that the moon is too easy an object to 
afford a test for the excellence of a telescope. 


Yale University, New Haven, Connecticut. 





THE CLARKS. 


(In 1892—33 years ago—Mr. William B. Hawkins had the following inter- 
esting article in a Boston newspaper. There are quoted below some of the 
paragraphs from that article kindly furnished us by CHARLES Nevers HoLMeEs, 
of Reading, Mass.) 

“Mr. Clark’s father, the founder of ti.e famous house of Alvan Clark 
& Sons, telescope makers, was a very remarkable man. Until after his 
fortieth year, he devoted himself to portrait painting, and so accurate 
was his eye, so delicately skillful his hand and so inexhaustible his 
patience, that his portraits stand today almost unexcelled in point of 
likeness and well nigh unsurpassed in point of exquisitely careful finish. 
In everything that required keen vision and close exactitude he was 
successful. It is related that once he watched a game of billiards, say- 
ing at the close that he believed he could play, and, although he had 
never before handled a cue, he played a game far above the average 
of ordinary billiardists. Perhaps the most wonderful of his many ac- 
complishments was his markmanship. It is said that with a rifle he 
could put bullet after bullet through a distant board with such precision 
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that one would say only a single shot had been fired, and this is partially 
explained by the fact that he made his own rifles with his own hands, 
and used the same marvellous exactitude in the boring of the barrel, 
the setting of the sights and the cutting of the bullets, that afterwards 
gave him his world-wide fame as a lens maker. 

“It was not until 1843, when Alvan Clark was more than forty years 
old, that his attention was turned towards telescope making. In that 
year, the accidental breaking of a dinner bell at the Phillips Academy, 
Andover, prepared the way for the most important advance that the 
science of practical astronomy has ever made. George Bassett Clark, 
son of Alvan and elder brother of the present Alvan G., was a pupil at 
the academy. Gathering up the castaway fragments of the bell, he took 
them home, put them into a crucible with some tin, and proceeded to 
melt them in the kitchen fire, informing his mother that he was going 
to make a telescope. The mother smiled indulgently upon this potter- 
ing interference with her more important culinary arrangements, but 
the father, when he learned of it, took a more serious view of the mat- 
ter. He became so deeply interested in the work that he laid aside his 
paints and brushes and gave his time and genius to the shaping and 
polishing of his son’s reflector. The result was a five-inch reflecting 
telescope which showed the satellites of Jupiter, the rings of Saturn 
and other telescopic objects. 

“Alvan Clark never again took up his paint brushes until forty 
years later, when, at the age of eighty-three, he made an exquisitely 
beautiful and wondrously life-like portrait of his grandson who had 
recently died. This young man, the only son of Alvan G., was the hope 
of the family, if not, indeed, the hope of astronomical science, for it 
was to him that the great work was to fall when his grandfather and 
his father should have passed away, and he was being carefully trained, 
as his father before him had been from early boyhood, to the method 
which had made this house pre-eminent among the world’s great lens 
makers. 

“The street-car conductor told me I should know Mr. Clark’s place 
when I came to it, for it was ‘a big yard full of smokestacks.’ The 
‘smokestacks’ I found were telescope tubes, for whenever Mr. Clark 
makes a glass of new size, he erects a rough tube in which to test it on 
the stars, and these tubes all remain, monumental reminders of his 
successive triumphs, for in 1862 he broke the record of large lenses, 
and ever since has been breaking over and over his own otherwise un- 
approached record. Little attention is paid to the general appearance 
of this big yard. In front stand two neat frame houses, one the old 
homestead where Alvan Clark lived for more than half a century, the 
other the more modern home of Alvan G. . Down at the rear of the 
gently sloping grounds stands a small, shambling brick structure, pic- 
turesque envugh, but hardly suggestive of the unique enterprise it 
shelters. In this low building, buried to its window sills, Mr. Clark, 
with only two assistants, shapes and grinds and polishes the lenses 
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which make the heavens yield to us their thrilling mysteries. 

“I cannot hope to give in a few words anything like an adequate idea 
of the skill and patience employed in the manufacture of these great 
objectives. Time and again, with infinite care and patience, the glass- 
maker must try, for if there be a speck, a bubble, a wave or a flaw of 
any kind, no matter how minute, Mr. Clark will not accept it. To show 
me how clear this glass must be, Mr. Clark placed in my hand a six- 
inch disk, covered with an opaque substance, and asked me to look 
through a hole which seemed to have been cut through its diameter. | 
said I saw nothing strange; it was like looking through any hole. 

“‘Exactly,’ said he, ‘only you are not looking through a hole.’ 

“IT was looking through six inches of solid glass. What seemed to 
be a hole was really two diametrically opposed places where the opaque 
coating had been removed. Then I was informed that, if a wall of such 
glass ten feet thick stood before me in such a position that I could see 
no reflection from it, I should not know of its presence. No wonder 
a single disk of it, 40 inches in diameter and perhaps 10 inches thick, 
cost Mr. Clark $8,000. 

“Having stood the tests for polarized light, the disk is ready to be 
shaped. An order for a telescope contains two essential specifications 
—namely, the diameter of the object-glass and the length of the focus. 
If, for example, the order be for a 40-inch aperture and a 50-foot 
focus, Mr. Clark must determine what curve to give the glass in order 
that every ray of light which strikes its surface may be refracted to a 
common point precisely 50 feet away. When this is computed, an iron 
casting is made of the size and shape each side of the lens is to be—a 
concave casting for the convex side of the glass, and vice versa. This 
casting is trued up on a lathe and the disk is laid upon it and revolved, 
steel crushings being strewn between the two to grind the disk. This 
brings the glass roughly into the shape of the lens. Then, with eight 
courses of emery, each course finer than the preceding one, the disk is 
ground with an adjustable tool or form so constructed that the pressure 
may be increased or diminished at any point. Thus the disk is brought 
into approximately its final form. 

“The final shaping and polishing are done with beeswax and rouge. 
Think of grinding this flinty glass with beeswax! It takes from 
eighteen months to two years to do it. Oh, the patience of it! And 
then the final testing: the lens is taken back into the long, dark room, 
whence it was brought two years before. Again it is set on edge mid- 
way of the rayless tunnel. An artificial star—a point of light—is 
placed at the lower end of the room and at the upper end, precisely 50 
feet from the lens. 

“It is Mr. Clark’s business to make the great 40-inch lens so perfect 
in its curve that every one of these countless. rays shall come to a 
mathematical point at precisely 50 feet. If one single ray falls the 
breadth of a spider strand away from that point, the lens is defective 
and the lensmaker, with keen blue eye and his lifelong experience and 
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his tireless patience must find where that particular ray strikes the 
surface of the lens, and, then, with his lump of soft beeswax or per- 
haps with his thumb, he must lightly rub that spot until this ray js 
turned into its proper course; and this must be done so deftly, so ex- 
quisitely, that in the mean time no other ray is disturbed. 

“*And with your bare thumb you can wear down such glass as this” 
I asked. 

“For answer, Mr. Clark took up an old castaway disk and gave it less 
than a dozen sharp rubs with the smooth, soft thick of his thumb. 
‘There,’ said he, ‘if this had been a perfect lens, that would have 
changed its shape enough to ruin it.’ I wanted to accuse the man of 
playing upon me, but his earnestness forbade. And as I stood won- 
dering whether I ought to be amused or amazed, Mr. Clark, pointing 
at the 24-inch compound lens he is making on the order of Miss C. W. 
Bruce of New York, for the photographic telescope to be given by her 
to Harvard University, said: ‘When that lens is finished, we can hide 
every ray of light from many more than a dozen stars at a time be- 
hind a spider's strand at its focal point!’ ”’ 





PLANET NOTES FOR JULY AND AUGUST. 


The Sun will move eastward from 6"37™ in right ascension to 10" 34™ in 
right ascension during these two months. Having reached its greatest declination 
north in June, it will move southward from +23° 11’ to +9° 0’. Its path will lie 
chiefly in the constellations Gemini and Cancer. It will end this period in the 
constellation Leo a short distance west of Regulus. 


The phases of the Joon for these months will occur as follows: 


Last Quarter jdly Zat vf am. CST. 
New Moon 9“ 5S P.M. % 
First Quarter 17 “ OPM. 

Full Moon ae it PM. 

Last Quarter oa. 6 68 AM. 

New Moon August 8 at 8 a.m. C.S.T. 
First Quarter 16 TT A.M. 3 
Full Moon ao 7 AM. 

Last Quarter a” I PM. 


The moon will be in perigee (nearest the earth) on July 26 and August 23; 
in apogee (farthest from the earth) on July 14 and August 10. 

Mercury will be at a point of greatest elongation east of the sun on July 10. 
After this it will move towards the sun and be at inferior conjunction on August 
7. It will continue to move west and reach the point of greatest elongation west 
on August 25. On July 10 it will be more than 26° from the sun and will there- 
fore be visible just after sunset. On August 25 it will be about 18° from the sun 
and will therefore hardly be visible; however, it will be a few degrees north 
of the sun which will be favorable for observing it in the northern hemisphere. 

Venus will be moving eastward a little more rapidly than the sun. At the 
beginning of the period it will be 2"33™ west of the sun, and at the end 1°21" 
west. It will therefore continue as a bright object in the morning sky through- 
out July and August. 
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Se ae ees 
The Earth will be farthest from the sun for the year on July 5. It will then 
be in the position which is termed aphelion. 
It may seem odd that the earth is farthest from the sun in midsummer. How- 
ever, when we recall that at that time the southern hemisphere will be ex- 
periencing winter, the conditions will be readily understood 
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SOUTH HORIZON 


THE CONSTELLATIONS AT 9:00 p.m. Jury 1. 


Vars will be in quadrature with the sun on July 8. It will be west of the 
sun and consequently will rise at midnight on this date, and before midnight after 
this date. It will be in the constellation Pisces. 

Jupiter will be at opposition on August 15. It will therefore rise at sunset 
on this date and be well situated for evening observations. During these tw 
months it will have a slow retrograde motion in the constellation Aquarius 


Saturn will be favorably situated for evening observations throughout these 


i s e . * « 
4 : >< 
~ - — 
. oe e ‘ . : e 
>, ° : af me 
e ce .) 
4 $i \ ° e Fig V e/ & 
e wa | © | 
| 2. a oa 2 my 
o wes »* . 
‘ / 
1° aq ut ie Vi 
, << /) 
e F Rs 
mF oes 
g 
cee 
C e 
e » 
oo — 
" ae 


West HOFizon 











384 Planet Notes 





two months. On August 13 it will be in quadrature, 90° east of the sun, and 
hence will be on the meridian at sunset on this date. During July it will be 
moving westward in the constellation Libra, and during August will be moving 
eastward in the same constellation. At the end of August it will be only 2™ east 
of its position on July first. 

Uranus will rise before midnight at the beginning of this period and at the 
end will cross the meridian 1" 33" after midnight; therefore it will be within 
reach for those who have small telescopes to use in looking for this planet. 

Neptune will scarcely be visible at all during July and August. It will be in 
conjunction with the sun on August 18, consequently too near the sun to be seen. 





Occultations Visible at Washington. 
[From the American Ephemeris.] 


IMMERSION. EMERSION. 





Date Star’s Magni- Washing- Angle Washing- Angle Dura- 
1926 Name tude ton C.T. fromN ton C.T. fromN _ tion 
h m ° h m ° h m 
July 20 73 B. Scorpii 6.4 20 57 145 a 5 254 1 8 
20 =88 B. Scorpii 6.4 23 42 115 0 50 267 1 8 
23 191 B. Sagittarii 6.5 19 32 100 20 43 271 1 11 
24 4 Capricorni a7 22 6 58 23 16 288 1 10 
27. +56 Aquarii 6.1 2 42 144 2 53 161 0 11 
28 336 B. Aquarii 6.3 2 51 85 3 59 213 1 8 
Aug. 3 302 B. Tauri 6.1 2 2 56 2 58 265 0 57 
6 149 B.Geminorum 6.4 2 30 100 3 20 253 0 50 
6 63 Geminorum — 5.3 2 55 125 3 36 227 0 41 
17. 131 B. Scorpii 5.5 19 40 73 20 51 316 1 12 
19 117 B.Sagittarii 5.8 18 54 154 19 38 220 0 43 
29 «+64 Tauri 4.9 22 8 92 22 55 233 0 47 
Saturn’s Satellites. 
[From the American Ephemeris.] 
CENTRAL STANDARD T1IME, MipnicHt = 02 
I. Mimas. Period 0° 226. 
1926 d h d h d h d h 
July 1 0.9W July 8 2.51 July 12 196E July 20 19.9 W 
1 2.5 W 9 LIE 17. 1.4 W 26 O.3E 
z 27 9 23.7 E 18 0.0 W 26 22.9E 
3 20.8 W 10 22.4E 18 22.6 W 2 2.5E 
4 19.4 W Hi. 23:03 19 21.3 W 28 20.2 E 
29 18.8 E 
Aug. 3 0.6 W Aug. 6 19.1 W Aug 14 19.4 E Aug. 28 22.7 E 
3 23.2 W 1 23.51 20 22.4 W 29 21.4E 
4 21.8 W wm 2234.3 A AAW 30 20.0 E 
5 20.5 W 13 20.8 E 22 19.7 W 
II. Enceladus. Period 1¢ 89. 
jay 1 DSE fily S HQE fuy 5 SSE Jub) GB WSAE 
3 O.4E 9 20.8E 6 YZE aA 23s E 
y £2 Ee Ww 6 656E 18 2.0} 26 7.4E 
5 18.1E 12 14.5 E 19 10.9 2 16:3 E 
f 3H 3 23.4 FE 20 19.8 F 2 125 
Ze 47 & 30 10.1 E 
Aug. 0 18.9E Aug. 9 O.3E Aug. 17 5.6E Aug. 25 11.0 E 
2 3.8E 10 9.2E 18 14.5 E 26 19.9 E 
3 2a & Hi 1.1 £ 19 23.4 E 3 442 
4 21.6E 13. 30FE a 68.34 29 13.7 E 
6 65E 14 11.9E Z2 vwZzeE 30 226E 
7 15.4E 15 20.8 E 4 2Z.1E 





192€ 
July 


Aug 


July 


Aug, 


July 


Aug. 


Ju ly 
Aug. 


July 
Aug. 


June 
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Junct 
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Apparent orbits of the seven inner satellites of Saturn at date of opposition, 
May 14, 1926, as seen in an inverting telescope. 


1926 a h 
July 1 21.0E 
3’ BSE 
5 1ib6 E 
7 12.9E 
Aug. 1 1OE 
2 B2E 
4 20.5E 
6 17.8 E 
July 1 23.8E 
4 17.4E 
’ HRAitk 
Auz. 1 2.3 E 
3 20.0 E 
6 13.7 E 
July 2 12.0E 
7 O3E 
Aug. 3 2.9 E 
i, b.2E 
July 3.4 ] 
Augz. 5 O6E 
July 1 19.9 W 
Augy. 2 4.0E 
June 27 4.81 


III. 

d 

July 9 
11 

13 

15 
Aug. 8 
10 

12 

14 

IV. 
July 10 
12 

15 
Aug. 9 
12 

14 

2 

July 11 
16 
Aug. 12 
16 

VI. 
July 12 
Aug. 13 
VII. 
July 11 
Aug. 13 
VIII. 
Tuly 16 


Tethys. Period 1° 2153. 

h 1926 a h 
10.2E July 16 23.4E 
7.5 -E 18 20.4E 
48E 20 18.0 E 
2.1 & 22 15.3 E 
15.1 E Aur 16 4.4E 
12.4 E ws i & 
9.8 E 19 23.0E 
7.1E 21 20.4 E 
Dione. Period 2° 1727. 
48E July 18 9.81 
22.5 E 21 3.51 
16.2 E is 2a.2 & 
7.4E Aug. 17 12.6E 
L1E 2 6.3E 
18.8 E 23 «0.0 I 
Rhea. Period 4* 1285. 
12.7E July 20 13.6E 
1.2 25 2.0E 
3.8 E Aug. 21 4.7E 
16.3 E Zo W.2 KE 
Titan. Period 15% 233. 
5.2 W Julv 20 1.8E 
2.9 W Aug. 20 23.9E 
Hyperion. Period 21° 76. 
19.4E July 23 4.2 W 
14.2 W Aug. 23 13.7 E 
Japetus. Period 79% 2251. 
23.6 W Aug. 6 21.45 


July 


Aug. 


July 


Aug. 2 


Aug. 


. Nore—E, Eastern Elongation; W, Western Elongation; S 
Junction; I, Inferior Conjunction. 
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VARIABLE STARS. 


Minima of Variable Stars of Short Period. 





[Calculated by members of the classes in Astronomy at Carleton College.] 





Given to the nearest hour in Greenwich civil time; to obtain Eastern Stan- 
dard time subtract 5"; Central Standard time 6°, etc. 


Star R.A. Decl. Magni- Approx. Greenwich civil times of 
1900 1900 tude Period minima in 1926 
July August 

h m ° dh dh d ih dh dh 
SY Androm. 0 08.0 +43 09 9.5—13.0 34 21.8 11 20 15 18 
RT Sculptor. 31.5 —26 13 96—10.5 0 123 51 2729 54 DBF 
U Cephei 0 53.4 +81 20 7.0— 9.0 2 118 3 9 18 8 918 2417 
Z Persei 2 33.7 +41 46 9.4—12 301.4 1119 24 0 11 9 2314 
TW Cassiop. 37.6 +65 19 82— 9.0 1 10.3 718 42H a 
RY Persei 39.0 +47 43 8.0—10.3 6 20.7 11 2419 712 21 6 
RZ Cassiop. 39.9 +69 13 69— 81 1 04.7 6s ARM it as 
TX Cassiop. 44.4 +62 22 9.4—10.1 2 22.2 > Ss 2% 9 8 Bw 
ST Persei 53.7 +38 47 8.5—10.5 2 15.6 4-5 2 eZ 5 0 aa 
RX Cassiop. 2 58.8 +67 11 8.6— 9.1 32 07.6 20 22 22 6 
Algol 3 01.7 +40 34 2.3— 3.5 2208 1017 2722 14 2 2217 
RT Persei 16.7 +46 12 9.5—11.5 0 20.4 Siawbil i 2s 
X Tauri Ba? ci? 12 3342 3229 126 Biprva zr 
RW Tauri 3 57.8 +27 51 7.1—[11 2 18.5 215 226 FA MBH 
RV Persei 4 04.2 +33 59 9.5—11.0 1 23.4 312 0 7 42 BF 
RW Persei 13.3 +42 04 88—11.0 13 048 75> 21 215 2 
SZ Tauri 31.4 +18 20 7.2—77 3 03.6 610 19 1 622 DY 
RS Cephei 4 486 +80 06 9.5—12.0 12 10.1 723 2010 14 6 26 16 
TT Aurigae 5 02.8 +39 27 7.8— 87 0 16.0 oH 2p ws 2B 2 
RY Aurigae 11.5 +38 13 10.7—11.7 2 17.5 918 24 2 Hil 7s 
RZ Aurigae 429 +31 40 10.6—13.3 3 00.3 6 8 18 9 50 Be 
SV Tauri 45.8 +28 05 9.4—11.0 2 04.0 Bs Di 5m Bsa 
Z Orionis 50.2 +13 40 9.7—10.7 5 04.9 422 23 18 53 Be 
SV Gemin. 54.6 +24 28 98—[11 4 00.2 ,f zu 2z &€s As 
RW Gemin. 5 55.4 +23 08 9.5—11.0 2 208 ‘iF 2422 5 9 22 13 
U Columbez 6 11.2 —33 03 9.2—10.0 2 19.2 43 @22 67 @2e 
SX Gemin. 22.0 +20 37 10.8—11.5 1 088 , i223 21 97 23H 
RW Monoc. 29.3 + 8 54 9.0—10.8 1 21.7 6 6 2F i2 518 20 23 
RX Gemin. 436 +33 21 88— 9.6 12 05.0 217 2422 5 2 ae 
RU Monoc. 6 49.4 — 7 28 9.8—10.5 0 21.5 S 7 23 15 6 1 21 12 
R Can. Maj. 7 149 —16 12 58—64 1033 1011 24 1 517 19 8 
RY Gemin. 21.7 +15 52 89—[10 9 07.2 sa. 2a HR 2 Aas 
Y Camelop. 27.6 +76 17 9.5—12 3 07.3 6219 7 8 3 21 9 
TX Gemin. 30.3 +17 08 10.00—11.9 2 19.2 1/6 241 OR BS 
RR Puppis 43.5 —41 08 9.4—107 6 103 Sif 21 33 920 2217 
V Puppis 7 55.4 —48 58 41— 48 1 10.9 5 0 1819 915 24 4 
X Carinze 8 29.1 —58 53 7.9— 87 0 13.0 3 9 1915 420 21 2 
S Cancri 8 38.2 +19 24 82—10 9 11.6 S 2 2s = 313 2 
RX Hydre 9 00.8 — 7 52 91—105 2068 10 9 24 2 1315 27 8 
S Velorum 29.4 —44 46 78— 9.3 5 22.4 36 23 622 BP 
Y Leonis 9 31.1 +26 41 9.3—11.2 1 16.5 721 228s wt 4a 
RR Velorum 10 17.8 —41 36 10.0—10.9 1 20.5 718 214 610 256 
SS Carinz 10 54.2 —61 23 12.2—128 3 07.2 616 19 21 $146 2124 
ST Urs. Maj. 11 22.4 +45 44 67—7.2 8 19.2 9 7 222 2M 2a 
RW Urs. Maj. 35.4 +52 34 10.3—11.4 7 07.9 72 2 5 9 20 1 
Z Draconis 11 39.8 +72 49 99—13.6 1 08.6 434m 7 tt Re 
RZ Centauri 2 556 —64'05 85— 89 1 21:0 7S 22 3 63 A%3 
RS Can. Ven. 13 06.3 +36 28 7.5—12.5 4 19.1 514 2419 3 9 2214 
SS Centauri 07.2 —63 37 8.8—10.4 2 11.5 24 if 8 19 23 16 
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Minima of Variable Stars ot Short Period—Continued. 


Star R.A. Decl. Magni- Approx. Greenwich civil times of 
1900 1900 tude Period minima in 192 
July August 

h m ° . d ih d ih d ih dh dh 
SX Hydree 13 39.0 —26 23 86—12.7 2 21.5 92BMbG F 1 
5 Libre 14 55.6 — 807 48—62 2 07.9 52 #0 | 1 O 23 323 
U Coron 15 14.1 +32 01 7.6— 8.7 3 10.9 5 9 10 § 8 22 2217 
TW Draconis 15 32.4 +64 14 7.3— 89 2 19.4 510 2682 42 
SS Libre 15 43.4 —15 14 93—11.5 0 18.4 5 8 1917 es 2 24% 
SW Ophiuchi 16 11.1 — 6 44 9.2—10.0 2 10.7 ‘*2 Wis 37 7B 
SX Ophiuchi 12.6 — 6 25 10.5—11.2 2 01.5 43 2016 6 4 2216 
R Are 31.1 —56 48 68—79 410.2 zz PR 611 24 4 
TT Herculis 16 49.9 +17 00 8.9— 9.3 20 18.1 D> 423 238 
TU Herculis 7 09.8 +30 50 9.5—12 2 06.4 2 2s 5 7 ino 
U Ophiuchi 115 +119 60-67 1 16.2 /iy 24412 107 27 1 
u Herculis 13.6 +33 12 46—54 201.2 11 4 2311 10 22 23 5 
TX Herculis 15.4 +42 00 8.3— 9.0 2 01.4 ohn Amt 8&8 277 
RV Ophiuchi 298 +719 9. —12 3 16.5 8 20 23 14 IS) ze 2 
SZ Herculis 36.0 +33 01 9.5—10.3 0 19.6 9 2 25 it 216 19 Q 
TX Scorpii 48.6 —34 13 7.5— 82 0 226 Zia 1 916 2418 
UX Herculis 49.7 +16 57 88—10.5 1 13.2 3 2 1814 1019 2% 7 
Z Herculis 53.6 +15 09 7.1 79 3 23.8 421 20 20 519 21 19 
WX Sagittarii 53.6 —17 24 9.2—10.8 2 03.1 2 2 3 6. 4 33 § 
WY Sagittarii 17 54.9 —23 01 9.5—10.6 4 16.0 6 20 20 21 8 14 22 14 
SX Draconis 18 03.0 +58 23 9.3—10.5 5 04.1 9 3 © ti 9 4 1912 
RS Sagittarii 11.0 —34 08 59 6.3 2 10.0 6 7 2019 4 7 18 19 
V Serpentis 11.1 —15 34 9.5—11.1 3 10.9 ** 18 1 727 2) 23 
RZ Scuti 2li—915 74—83 15032 12 3 27 7 11 9 2% 12 
RZ Draconis 21.8 +58 50 9.5—10.2 0 13.2 70 DE 106 24 13 
RX Herculis 26.0 +12 32 70— 7.6 0 21.3 os Bs 313 VY 
Sx Sagittarii 39.7 —30 36 87—98 201.8 6 2 22 16 Ss 7 2192 
RR Draconis 40.8 +62 34 9.3—13 2 19.9 8 me oe tt 2 mR 2 
RS Scuti 43.7 10 21 9.3—10.3 0 15.9 > 8 2 7 tt & 28 
8 Lyrze 46.4 +33 15 3.4~— 41 12 21.8 7 0 19 22 im 27 15 
U Scuti 18 48.9 12 44 91— 96 0 22.9 214 7 2) es FT 
RX Draconis 19 01.1 +58 35 93—10.2 1 21.4 318 18 22 1015 25 19 
RV Lyre 12.5 +32 15 11.—128 3 14.4 917 24 3 712 71 9 
RS Vulpec 13.4 +22 16 69— 8.0 4 11.4 217 2015 7 43 25 71 
U Sagittz 14.4419 26 65— 9.0 3 09.1 920 23 9 521 19 10 
Z Vulpec 17.5 +25 23 7.3— 85 2 10.9 810 23 621 2114 
iT Lyra 24.3 +41 30 94—116 5 05.8 735 238 & 2 Rta 
UZ Draconis 26.1 +68 44 90—98 1 15.1 ll 1 24 2 63 9 @4 
SY Cygni 19 42.7 +32 28 10. 12 6 00.2 711 1912 1212 24192 
WW Cygni 20 00.6 +41 18 9.3—13.4 3 07.6 > 3 2 i 7 9 th 48 
SW Cyeni 03.8 +46 01 9.—117 4138 9 1 2318 $141 Io 4 
VW Cygni 11.4 +34 12 98-118 8103 614 2311 9 7 2% 4 
RW Capric. 12.2 —17 59 88—10.6 3 09.4 RB 1 24 is 45 24 13 
UW Cygni 19.6 +42 55 10.5—13 3108 11 0 2410 7 14 >] 9 

V Vulpec. 32.3 +26 15 8.2— 9.8 37 19.0 28 17 - 
W Delphini 33.1 +17 56 9.4121 4 19.4 Sis mw 4 6 9 2019 
RR Delnhini 38.9 +13 35 10.5—11.8 4 14.4 411 22 20 1 1 191] 
Y Cygni 48.1 +3417 71—79 2 23.9 24 20 4 7 3 = ss 
WZ Cve gni 49.3 +38 27 99-108 0140 7 1 22 5 610 2145 
R Vulpec. 20 50.5 +27 32 96-110 5012 11 2 31 7 10 9 3014 
RY Aquarii 21 148 —11 14 88—104 1232 9821 2415 9 g 35 9 
UZ Cygni 55.2 +43 52 8.9—11.6 31 07.3 31 19 7 
RT Lacertze 21 57.4 +43 24 91-105 501.7 813 2318 98 9 23 5 
RW paced 22 40.6 +49 08 10.2—11.2 5 04.4 611 22 ] 614 22 3 
VW Pegasi 51.7 +32 42 10.0—106 5064 912 201 10 3 27 2 
Y Piscium 23 29.3 + 7 22 90-120 3184 4 8 1910 311 18 13 
TW Androm. * 23 58.2 +3217 86—115 4 02.9 514 22 2 714 24 1 











388 Variable Stars 





Maxima of Variable Stars of Short Period. 





[Calculated by members of the classes in Astronomy at Carleton College.] 





Given to the nearest hour in Greenwich civil time; to obtain Eastern Stan- 


dard time subtract 5"; Central Standard time 6". etc. 


Star R.A. Decl. Magni- Approx. Greenwich civil times of 
1900 1900 tude Period maxima in 1926 
July August 
h m ° “i dh dh dh dh 4d 
SX Cassiop. 0 05.5 +54 20 86— 9.2 36 13.7 17 13 23 
SY Cassiop. 0 09.8 +57 52 93—99 4 01.7 S12 Ake 72 fs 
RR Ceti 1270+ 050 83— 9.0 0 13.3 45s BY 45 ® 
RW Cassiop. 1 30.7 +57 15 89—11.0 14 19.2 219 17 14 110 16 
V Arietis 2 09.6 +11 46 83— 9.0 0 23.8 1M By 815 
SU Cassiop. 2 43.0 +68 28 65—7.0 1 228 6 22 687 2 
RW Camelop. 3 46.2 +58 21 8.2— 9.4 16 00.0 622 25 
SX Persei 4 10.2 +41 27 10.4—11.2 4 07.0 412 211% 720 2 
SV Persei 42.8 +42 07 88— 9.6 11 03.1 1118 22 21 s 0 B&B 
RX Aurige 4545 +39 49 7.2— 8111150 1312 25 3 518 2 
SX Aurige 5 04.6 +42 02 8.0— 8.7 1 128 4 8 1916 1115 26 
SY Aurigze 05.5 +42 41 84~— 9.5 10 03.3 923 30 6 9 9 29 
Y Aurigz 21.5 +42 21 86— 9.6 3 20.6 oT 23 6 i242 
RZ Gemin. 5 56.6 +22 15 9.1—10.0 5 12.7 sar w2i ii ZB 
RS Orionis 6 16.5 +14 44 82— 89 7 13.6 916 2419 823 24 
T Monoc. 19.8 + 708 5.7— 68 27 00.3 9 8 5 8 
RT Aurige 23.0 +30 33 5.1— 6.0 3 17.5 7S 2213 6115 2 
W Gemin. 29.2 +15 24 67—7.5 7 22.0 812 24 8 9 4 24 
¢ Gemin. 6 58.2 +20 43 3.7— 4.3 10 03.7 423 25 6 49 264 
RU Camelop. 7 10.9 +69 51 8&.5— 9.8 22 06.5 5 9 27% 1622 
RR Gemin. 7 15.2 +31 04 10.0—11.5 0 09.5 ii 62a 9B SB 
V Carine 8 26.7 —59 47 7.4— 81 6167 11 9 2419 7 4 20 
T Velorum 8 34.4 —47 01 76— 8.5 4 15.3 $7225 it BB 
V Velorum 9 19.2 —55 32 7.5— 82 4 08.9 2@eSe 6 B 
Z Leonis 9 46.4 +27 22 7.9— 9.6 56 08.7 14 0 
RR Leonis 10 02.1 +24 29 9.1—10.1 0 10.9 E28 42435 
SU Draconis 11 32.2 +67 53 89— 9.6 0 15.8 416 2411 716 26 
S Musce 12 07.4 —69 36 64—73 9 158 9 0 28 7: 623 2 
SW Draconis 12.8 +70 04 88— 9.6 0 13.7 lis Pr 210 18 
T Crucis 15.9 —61 44 68— 7.6 6 17.6 60 S12 816 2 
R Crucis 18.1 —61 04 68—7.9 5 19.8 533 wip £32 2 
S Crucis 12 48.4 —57 53 65— 76 4 16.6 516° 391% «6712 «A 
W Virginis 13 20.9 — 2 52 8.7—10.4 17 06.5 15 4 110 18 
SS Hydre 25.0 —23 08 74— 8.1 8 048 422 20 7 617 22 
RV Urs. Maj. 13 29.4 +54 31 92—99 0112 107 24 8 14 9 2 
ST Virginis 14 22.5 — 0 27 10.3—11.4 0 09.9 321 1836 921 2 
V Centauri 25.4 —56 27 64—78 5 11.9 320 m8 50 2 
RS Bootis 29.3 +32 11 8.9—10.0 0 09.1 7 9 2211 6413 2 
R Trian.Austr. 15 10.8 —66 08 6.7— 7.4 3 09.3 425 7%.372 727 2 
S Trian.Austr. 15 52.2 —63 29 64— 7.4 6078 714425 8 5 BD 
S Norme 16 10.6 —57 39 66— 7.6 9 18.1 736 G2 57 
RW Draconis 33.7 +58 03 9.6—10.8 0 10.6 113 686 $23 2B 
RV Scorpii 16 51.8 —33 27 6.7—74 6015 1021 23 0 4 3 22 
X Sagittarii 17 41.3 —27 48 4.4— 50 7 003 619 2019 1020 24 
Y Ophiuchi 473 —607 6.1— 6.5 17 029 4 2iy ta: 2 
W Sagittarii 17 58:6 —29 35 43— 5,1 7 143 215 WS o Bm 
Y Sagittarii 18 15.5 —18 54 54—62 5186 106 2119 8 3 19 
U Sagittarii 26.0 —19 12 65—7.3 6 17.9 §2%BMuM 79 2 
Y Scuti 32.6 —8 27 87— 9.210083 12 4 2213 12 5 22 
RZ Lyre 39.9 +32 42 9.9—11.2 0 12.3 4 2 1910 1110 19 
RT Scuti 18 44.1 —10 30 91— 9.7 0 11.9 66 442M @ 
xk Pavonis 18 46.6 —67 22 3.8— 5.2. 9 02.2 611 2415 1120 30 
U Aquile 19 240 —715 62— 69 7 00.6 6 5 20 6 10 8 24 
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Maxima of Variable Stars ot Short Period—Continued. 


Star R.A. Decl. Magni- Approx. Greenwich civil times of 
1900 1900 tude Period maxima in 1926 
July August 

h m ° ° dh dh dh dh d ih 
XZ Cygni 19 30.4 +56 10 86— 9.3 0 11.2 > Ss @ 5 8 S$ BS 
U Vulpec. 32.2 +20 07 65— 7.6 7 23.5 511 21 10 6 9 22 8 
SU Cygni 40.8 +29 01 6.2— 7.0 3 20.3 420 20 5 12 7 20 0 
n Aquilz 474+ 045 3.7—45 7 04.2 510 1918 10 7 2415 
S Sagittz 51.5 +16 22 56— 64 8 09.2 26 19 0 419 21 13 
X Vulpec. 19 53.3 +26 17 9.5—10.5 6 07.7 9 3 2118 918 22 9 
X Cygni 20 39.5 +35 14 60— 7.0 16093 1116 28 1 1310 29 20 
T Vulpec. 47.2 +27 52 5.5—6.1 410.5 7 3 2011 75 Btw 
UY Cygni 52.3 +30 03 9.6—10.4 0 13.5 5 8 19 22 $12 B&B 2 
RV Capric. 55.9 —15 37 9.2—10.1 0 10.7 715 212 $6 BM 
TX Cygni 20 56.4 +42 12 8.5— 9.7 14 17.4 7 8 2 7 518 2011 
VY Cygni 21 00.4 +39 34 88— 9.5 7 20.6 > 6 2.808 $$ aw 
SW <Aqguarii 10.2 — 020 99—10.8 0 11.0 /%6 21 tg AZ 
VZ Cygni 21 47.7 +42 40 8.2—9.2 4 20.7 614 21 4 915 19 8 
Y Lacertz 22 05.2 +50 33 91— 96 407.8 4 6 2114 jfn wo 4 
5 Cephei 25.5 +57 54 3.7— 46 5 088 722 24 0 9 2 19 20 
Z Lacertz 36.9 +56 18 8.2— 9.0 10 21.1 814 30 9 10 6 21 4 
RR Lacertze 37.5 +55 55 85— 9.2 6 10.1 811 21 7 9iz 2 & 
V Lacertz 44.5 +55 48 85— 9.5 4 23.6 810 23 9 7 7 22 6 
X Lacerte 22 45.0 +55 54 82— 8.6 5 10.7 812 2420 10 4 21 1 
SW Cassiop. 23 03.7 +58 11 9.2— 9.7 5 10.6 10 13. Zi iz 6 20 17 17 
RS Cassiop. 32.6 +61 52 9.0—11.0 6 07.1 918 22 8 10 6 22 20 
RY Cassiop. 47.2 +58 11 9.3—11.8 12 03.4 12 6 2410 513 29 19 
V Cephei 23 51.7 +82 38 60— 7.0 0 23.9 417 18 16 815 22 14 





Monthly Report of the American Association of Variable Star 
Observers, April, 1926. 


The names of two new contributors appear on the roster of observers this 
month, those of R. S. Johnstone of Butler Pike, Pa., who is now using the 5-inch 
A.A.A.S. telescope so ably handled by the late C. Y. McAteer, and E. W. Clement, 
of Nashua, N. H., who did such good work for us some years back. To both of 
these men we extend a hearty welcome to our active membership list. 

The 5-inch Bigelow telescope has been loaned, at the suggestion of Professor 
S. A. Mitchell, to Mr. Fred T. Bradley of Crozet, Va. The Mitchell-Olcott 
3%-inch outfit has been placed in the hands of Mr. W. H. Rowley of W. Ware 
ham, Mass. We shall look forward to the receipt of worthwhile lists of observa 
tions from these new aspirants once they have mastered the initial difficulties of 
variable star identifications and estimates. 

Most commendable lists have been received the past month from Messrs. 
Peltier, Chandra and Waterfield, their combined records 
the number of all the observations contained herein. 


totaling more than half 


Secretary Olcott has returned to his headquarters at Norwich, Ct., 
spending a delightful season at Useppa Isle, Florida. He 


after 
reports that he caught 
as many tarpons as he made observations; see recent AAVSO reports. Mr. D. B. 
Pickering has contributed a splendid account of his recent 


Visit to the Vatican 
Observatory and Father Hagen. This account will 


be made available to our 
members through the medium of Variable Comments No. 8 Mr. C. W. Elmer 
has recently installed an electric clock drive on his 5-inch refractor, and has also 
acquired a Michelson Grating Spectroscope with which he is now able to display 


the solar phenomera to the delight of himself and his numerous visitors 








VARIABLE STAR OBSERVATIONS RECEIVED DurING ApriL, 1926. 
March 0 = J. D. 2424575; 


Feb. 0 = J. D. 2424547 ; 


Star J.D. Est.Obs. J.D. 

000339 V ScuLptoris— 
4554.9 [13.3 Bl 

001032 S ScuLpToris— 
45523 9.5 Sm 4560.3 
4557.0 9.6 Bl 

001046 X ANDROMEDAE— 
4585.6 15.0 Wf 

001755 T CaAssiorEIAE— 
4565.1 7.3 Ch 4582.3 
4573.1 7.4 Ch 4607.6 

001838 R ANDROMEDAE— 
4588.6 13.8 Wi 4614.6 

001862 S TucANAE— 
4548.3 9.1 Sm 4562.3 
4555.3 9.2 Sm 4565.0 
4557.0 8.1 Bl 


002546 T PHOENICIS— 


4552.3. 13.0 Sm 4560.3 
4554.9 13.4 Bl 

002833 W Scurptoris- 
4555.0 13.1 Bl 

004047 U CassiopEIAE— 
4588.6 145 Wf 4613.6 
4607.6 12.6 Pt 


00.1435 X ScuLrtoris 
4555.0 14.0 Bl 
004533 RR ANDROMEDAE 


4588.6 14.5 Wf 4590.6 
004746a RV CaAssiorElAr 
4590.6 15.5 Wf 4614.6 
004746b — CASSIOPEIAE 
4607.6 10.8 Pt 4614.6 
004958 W CaASSIOPEIAE 
4607.6 10.4 Pt 
005475 Y TUCANAE- 
4552.3 11.1 Sm 4565.0 
4557.0 10.5 Bl 4565.3 
4558.3 10.8 Sm 


005840 RX ANDROMEDAE 
4596.5 [11.0 Pt 

010630 U Scutptoris— 
4555.0 [13.2 Bl 

010940 U ANpRoMEDAE— 
4590.6 9.9 WE 4613.6 

011041 UZ ANproMeEpAr- 
4590.6 [14.5 Wf 4614.6 

011272 S CAssiopEIAE- 
4590.7. 15.0 WE 
4607.6 [13.6 Lv 

013238 RU ANpROMEDAE 


4614.7 


4577.1 11.1 Ch 4607.6 
4590.7 11.8 Wf 4613.6 

013338 Y ANpROMEDAE— 
4577.1 9.8 Ch 

014958 X CasstopEIAE— 
4607.6 12.4 Pt 

015254 U Prrsei— 
4591.1 103 Ch 4607.6 
4617.7 100 Sg 


Est.Obs. 
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Star J.D. Est.Obs. J.D. 
021024 R Arietis— 
4592.6 13.0 Cy 4613.6 
021143a W ANpDROMEDAE— 
4568.1 8.2 Ch 4599.6 
4584.1 89 Ch 4607.6 
4590.7. 9.3 Wi 4613.6 
4591.1 9.0 Ch 
021258 T Perrset- 
4579.1 8.8 Ch 4607.6 
4591.1 8.6 Ch 
021281 Z CerpHei— 
4598.9 11.1 Wt 4614.7 
4607.6 11.6 Pt 


021403 0 CETI 


4549.3 48 Sm 4582.3 
4564.1 5.5 Ch 4584.1 
4568.1 5.9 Ch 4589.3 
4573.1 6.0 Ch 4591.1 
4576.2 59 L 4592.5 
021558 S PrErsEi— 
4579.1 9.6 Ch 4607.6 
4591.1 95 Ch 4608.4 
022000 R CretTi— 
4587.1 [10.6 Ch 
022150 RR PErErsE!- 
4590.7 129 Wf 4613.6 
4607.6 13.0 Pt 
022j26 R Fornacis 
4557.0 10.4 Bl 4565.0 
022813 U Ceti 
4587.1 86 Ch 


022980 RR CEPHEI 


4599.0 143 Wt 4614.7 

023313 R TrIiANGuLI— 
4584.1 99 Ch 4592.6 
4591.1 9.2 Ch 4599.6 
45926 9.5 Hs 4607.6 
4592.6 9.7 Cb 


024356 W Perse! 


4589.6 93 Cy 4607.6 
4591.1 94 Ch 4609.6 
4601.6 93 Cy 4615.6 
4607.6 9.0 Cy 

5 025050 R Horotocu— 
4548.3 8.1 Sm 4562.3 
4555.3 8.6 Sm 4565.0 
4557.0 8.6 Bl 

- 025751 T Hororegu— 
4548.3 87 Sm 4562.3 
4555.3 86 Sm 4565.0 
4557.0 8.0 Bl 

, 031401 X CretI— 
4582.3 10.7 L 4589.3 

032043 Y PErsei 
4591.1 94 Ch 4607.6 
032335 R Perse! 

4590.7 9.4 Wf 4599.6 
45925 98 Hs 4607.6 
45925 95 Ch 4613.6 
4599.6 10.1 Hs 





April 0 = J. D. 2424606. 


Est.Obs. 
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VARIABLE STAR OBSERVATIONS RECEIVED DURING APRII 


Star J.D. Est.Obs. 3.2). 


042209 R Tauri— 
4587.1 9.4 Ch 4610.6 
4607.6 98 Pt 

042215 W Tavuri— 
4589.6 9.8 Cy 4599.6 
4589.7 10.1 Bh 4604.5 
4592.6 10.1 Hs 4607.6 
4592.6 10.1 Cb 4608.7 
4596.7 10.1 Bh 4615.6 
4599.6 10.3 Hs 4615.6 
4599.6 10.2 Cb 

043065 T CAMELOPARDALIS 
4582.3 13.5 L 4607.6 

043208 RX TAauri— 
4607.6 12.6 Pt 

043263 R ReEtTIcULI- 
4549.3 [12.2 Sm 4558.3 
4555.0 13.0 Bl 

043274 X CAMELOPARDALIS 
4607. 12.8 Mk 4622.6 
4607.6 12.4 Pt 


043562 R Dorapus 


4549.3 5.2 Sm 4558 4 

4557.0 5.5 Bl 4565 
043738 R CAELI— 

4552.4 [120 Sm 4559.4 

4555.0 12.5 Bl 4565.0 


044349 R Pictoris 
4557.0 7.6 Bl 4565.0 
044617 V Tauri 
4584.1 9.2 Ch 4607.6 
4590.6 9.6 Wf 4613.6 
15514 R LeEporis 
~ 4569.0 88 Ch 4607.6 
4576.2 79 L 4608.7 
4587.1 86 Ch 4610.6 
4589.3 7.0 L 
050003 V OrIonis 
4607.6 13.4 Pt 
050022 T LEporis- 
~ 4557.0 7.6 Bl 4607.6 
4565.0 8.6 Bl 
050848 S Picroris 


4549.3 [12.9 Sm 45584 
4555.1 13.6 Bl 4565.0 
050953 R AURIGAE 
4590.7. 13.5 Wf 4611.7 
4595.8 13.5 Wf 4615.6 
4607.6 13.3 Lv 4622.6 
4607.6 12.8 Prt 
051247 T Picroris 
45493 [13.1 Sm 4558.4 
4555.1 [13.1 Bl 
051533 T COLUMBAE 
4550.4 7.8 Sm 4565.1 
4557.0 7.0 Bl 4565.3 
558.4 7.6 Sm 


052034 S AvuRIGAE- 
4584.2 91 Ch 4615.7 
4607.6 8&7 Pt 4617.7 
46106 9.1 Pw 4619.6 


Est.Obs. 
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Star J.D. Est.Obs. 
052036 W AvRIGAE- 
4584.2 11.2 Ch 
4607.6 11.9 Pt 
052404 S ORIONIS- 
4607.6 98 Pt 
053005a T ORIONIS 
4582. 3 10.2 ‘ 
4589.3 99 L 
4596.5 10.7 Ie 
4596.6 10.3 Pt 
4607.6 10.0 Pt 
4608.6 10.0 Ie 
053068 S CAMELOPARD 
4607.6 88 Pt 
053337 RU AvRIGA! 
4607.6 [12.0 Pt 
053531 Y AwURIGA! 
4607.6 12.9 Pt 
054319 SU Tavri 
4588.6 13.8 Wi 
4589.4 12.9 L 
4590.7 13.8 Wt 
4591.7 12.9 Ly 
4597.6 12.9 Ly 
4600.6 13.7 Wet 
4606.7 [12.1 Bh 
4608.6 [12.9 le 
4609.6 [12.9 B 
054321 S CoLUMBAI 
4557.00 9.6 BI 
4558.0 9.7 Sm 
054615a Z Taur 
4608.6 10.2 Ie 
054615b RU 7 I 
4608.6 13.8 Ie 
054029 R Cor MBAE 
4555.0 12.5 BI 
4557.0 12.5 Bl 
4558.4 12.6 Sn 
054920a U Ortonis 
4589.6 12.4 Cy 
4592.7 12.0 Mh 
4597.6 12.3 Lv 
054920b UW Orton 
4589.6 10.4 ( 
45927 10.2 M 
4597.6 10.6 Ly 
54974 V CAMELOPAI 
4588.8 11.3 Wf 
4595.8 11.6 Wet 
4607.6 12.0 Pt 
4610.6 118 I 
055353 Z AURIGAI 
4574.2 9.9 ( 
4576.2 10.1 Cl 
4584.1 10.0 Cl 
4589.8 10.1 Wi 
4592.6 10.1 Hs 
45926 10.1 Ch 
4595.8 10.1 Wi 
4596.5 9.9 Pt 


391 


, 1926—Continued. 


j.1 ). Est.Obs. 


4620.6 12.1 le 


46225 97 B 


4614.6 97 Ft 
4615.6 9.6 Pt 
4619.6 96 Pt 
46216 98 Pt 
46226 99 Pt 
46226 10.0 B 
ALIS 

4617.7 [12.4 Sg 


4613.6 [15.0 Wf 
4614.6 [13.5 B 

4614.7 [15.4 Wi 
4615.6 {12.1 Pt 
4618.6 [12.1 Pt 
4621.6 {12.1 Pt 
4621.7 [10.1 Bh 
4622.7 {11.6 Bl 
4565.1 88 Bl 
4565.3 94 Sm 
4565.1 2.3 Bl 

4565.3 1.7 Sm 
4607.6 12.1 Pt 

4621.6 11.3 Mb 


: 4601.6 10.1 


Cy 
4604.5 10.2 Cy 
4615.6 10.3 Cy 


DALIS 


4611.7 11.7 We 
46146 11.9 B 
4615.6 11.9 Wf 


4609.8 10.0 Pt 
4611.7 10.1 Wf 
4614.6 98 B 
4614.6 10.2 Pt 
4615.6 10.0 Pt 
4615.7 10.2 Wf 
46186 10.0 Pt 
4619.6 10.1 Pt 








392 


Monthly Report of the American Association 








VARIABLE STAR OBSERVATIONS RECEIVED DuRING 





Star J.D. Est.Obs. J.D. Est.Obs. 

055353 Z AurigAE—Continued. 
4599.6 10.1 Hs 4621.6 10.0 Pt 
45996 99 Cb 4622.6 10.1 Pt 
4607.6 10.2 Pt 46266 10.2 Hs 
4607.7. 10.0 B 

055086 R Ocrantis— 
4549.3 8.2 Sm 45623 7.5 Sm 
4555.3 7.5 Sm 4565.1 8.0 Bl 
4557.0 80 Bl 

060450 X AvuRIGAE— 
4564.2 89 Ch 4599.6 89 Cb 
4574.2. 86 Ch 4603.5 97 le 
4576.2 85 Ch 4607.6 8&8 Pt 
4579.2 8.6 Ch 4609.7 95 B 
4585.2 87 Ch 4615.7 10.0 Pc 
4587.1 89 Ch 4615.7 10.0 Pw 
4599.6 89 Hs 4621.6 10.3 Mb 

060547 SS AuriGAE— 
4564.2 [11.6 Ch 4603.5 10.9 le 
4575.2 [10.8 Ch 46045 11.3 Cy 
4576.2 |10.8 Ch 4604.6 11.7 Lv 
4577.2 {11.6 Ch 4605.6 12.2 Lv 
4578.6 [12.4 L 46066 124 Wet 
4579.2 [11.6 Ch 4607.6 13.1 Cy 
4581.6 [12.4 L 4607.6 13.4 B 
4582.3 [14.5 L 4607.6 13.4 Lv 
4583.6 [13.3 L 4608.5 [13.3 Ie 
4584.1 [11.6 Ch 4609.6 13.7 B 
4585.5 [13.9 L 4609.8 [12.4 Pt 
4587.1 [11.6 Ch 4610.6 [12.4 Bh 
4588.6 149 WE 4611.7 14.4 We 
4589.3 15.0 L 46128 144 Wf 
4590.7 15.0 Wf 4613.6 14.7 Wei 
4591.7 [13.9 Lv 46147 15.0 Wf 
4592.6 [13.0 Cy 4615.7 15.0 Wf 
4593.8 15.0 Wf 4616.6 [13.8 B 
4595.8 [14.5 Wf 4617.7 [12.4 Sg 
4596.5 [12.6 Ie 4618.6 [12.6 Pt 
4597.6 [13.9 Lv 4619.6 [12.6 Pt 
4598.9 [13.0 Wt 4620.6 [12.4 Cb 
4599.6 [12.6 Ie 4621.7 [12.6 Bh 
4600.6 [13.3 Wf 4622.6 [13.6 B 
4601.6 109 Cy 46246 [12.4 Pt 
4601.8 11.1 Wf 4626.6 [11.6 Hs 
4602.6 11.0 Wf 

061647 V AurRIGAE— 
4607.6 105 B 46146 10.5 B 

061702 V Monocerotis— 
4588.2 89 Ch 4607.6 9.5 Pt 

063159 U Lyncis— 
4609.6 11.4 Ch 

063308 R MoNnoceroTis— 
4607.6 10.6 Pt 

063462 Nova Picroris— 
4555.0 53 Bl 4559.4 5.1 Sm 
4557.0 5.4 BI 45623 5.1 Sm 
4558.3 5.1 Sm 4565.0 5.2 Bl 

063558 S Lyncis— 
4607.6 14.0 Pt 

064030 X GEMINORUM— 
4609.6 128 B 4610.6 13.0 Ie 


APRIL, 


Star J.D. Est.Obs. J.D. Est.Obs. 
064707 W MonoceroTis— 
4607.6 94 Pt 4610.6 13.0 Ie 
4619.6 103 B 
065111 Y Monocrerotis— 
4595.7 13.9 Lv 4620.6 13.5 Bi 
4597.6 13.6 Lv 
065208 X MoNnocEeroTIs— 
4588.2 87 Ch 
065355 R Lyncis— 
4590.7. 13.1 Wi 4611.7 11.9 Wi 
4595.8 13.0 Wt 4615.7 11.9 We 
4610.6 12.2 Ie 
070122a R GemMiInoruUM— 
4565.1 89 Ch 4612.6 9.3 Jo 
4568.1 9.2 Ch 4613.7 10.5 Bi 
4588.1 9.9 Ch 4615.6 10.6 Wf 
4589.8 99 WE 4616.6 10.5 Lv 
4592.7 97 Mh 4620.6 10.6 Bi 
4595.8 10.1 Wf 46216 9.5 Jo 
4004.6 10.2 Lv 4626.6 10.8 Hs 
4607.6 104 Pt 46266 10.9 At 
4607.7 99 B 4626.6 10.7 Cb 
4611.7 10.5 Wf 
070122b Z GemMINoRUM— 
4604.6 12.4 Lv 4613.7 12.4 Bi 
4607.6 125 Pt 46166 12.4 Lv 
4607.7 123 B 4620.6 12.5 Bi 
070122. TW GemMinorumM— 
4004.6 83 Lv 4613.7. 8.1 Bi 
4607.6 81 Pt 46166 84 Lv 
4007.7 84 B 46206 8.1 Bi 
070310 R Canis Minoris— 
4578.6 10.1 L 46096 10.1 B 
4589.3 10.1 L 4615.7. 9.0 Mb 
070772 R VoLantis— 
4549.3 11.0 Sm 4565.3 10.2 Sm 
4558.3 10.4 Sm 
071044 L Purpris— 
4589.7. 3.8 Bh 4596.7 3.8 Bh 
071201 RR Monocrrotis— 
4595.7 12.6 Lv 4618.6 13.7 Lv 
4597.6 12.6 Lv 4620.6 13.3 Bi 
071713 V GeminorumM— 
4607.6 10.6 Pt 4614.7 10.3 B 
072708 S Canis ‘\i NorIs— 
4564.2 69 Ch 4607.6 8.0 Pt 
4573.0 7.1 Ch 4608.6 85 Jo 
45762 7.1L 46096 83 Pw 
45893 7.3 L 46106 8.5 Bh 
4589.6 8.0 Cy 46147 86 B 
45926 81 Mh 46156 87 Cy 
4603.6 7. 7 Pw 
4604.6 78 Pw 
072811 T Canis Minoris— 
4607.6 10.8 Pt 
073173 S VoLaANntis— 
4557.00 9.1 Bl 4565.1 9.1 BI 
073508 U Canis M1inorts— 
4578.6 92 L 4607.6 9.2 Pt 
45893 91 L 46186 92 Mb 


1926—Continued. 








of Variable Star Observers 





VARIABLE STAR OBSERVATIONS RECEIVED DURING 


Star J.D. Est.Obs. J.D. 

073723 S GEMINORUM— 
4565.1 10.1 Ch 4586.1 
4577.1 11.4 Ch 4607.6 
4584.0 11.7 Ch 4609.6 

074241 W Puppris— 
4552.3 12.6 Sm 4560.3 
4555.0 12.0 Bl 

074323 T GEMINORUM— 
4568.0 9.1 Ch 4588.0 
4573.0 9.0 Ch 4607.6 
4584.0 9.1 Ch 4609.7 

074922 U GEMINoRUM— 
4564.2 [12.3 Ch 4607.6 
4579.1 [12.4 Ch 4607.6 
4584.1 [12.4 Ch 4607.6 
4585.2 [12.4° Ch 4607.6 
4585.6 [13.7 L 4608.6 
4586.1 [12.4 Ch 4609.6 
4587.0 [ 12. 3 Ch 4609.6 
4588.0 [12.3 Ch 4610.6 
4588.6 14.2 Wf 4610.7 
4589.3 140 L 4611.6 
4589.8 [13.7 Wf 4611.8 
4590.2 [12.4 Ch 46128 
4590.6 [13.3 Cy 4613.6 
4590.7 14.2 Wf 4613.6 
4591.2 [12.4 Ch 4613.7 

4591.7 14.0 Ie 4614.6 

4592.6 [13.3 Cy 4614.6 
4593.8 142 Wi 4614.7 
4595.9 141 Wt 4615.6 
4596.6 [12.6 Ie 4615.6 
4598.6 [11.7 Cy 4615.6 
4599.6 [12.4 Cy 4615.6 
4600.6 10.3 Wf 4616.6 
4601.6 9.1 Cy 4616.6 
4601.8 9.2 Wf 4617.6 
4602.6 9.0 Wt 4618.6 
4603.6 93 Ie 4618.6 
4604.5 9.1 Te 4619.6 
4604.6 9.2 Lv 4620.6 
4604.7 9.1 Lv 4621.6 
4605.6 92 Lv 4622.6 
4606.6 9.1 Wf 4622.7 

075612 U Puppis 
4614.6 4 B 4622.6 

081112 R Cancrt- 
4565.1 81 Ch 4592.6 
4568.0 7.8 Ch 4596.6 
4578.6 2 4607.6 
4579.1 7.0 Ch 4607.7 
4589.3 65 L 4619.6 
4589.6 6.7 Cy 

081617 V Cancri— 
4589.6 13.0 Cy 4607.6 

081633 T Lyncis— 
46196 84 B 

082405 RT Hyprar— 
4607.6 80 Pt 


Est.Obs. 
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APRIL, 
Star J.D. Est.Obs. 


082476 R CHAMAELEONTIS- 


4548.3 [12.4 Sm 4558.3 
4555.0 13.2 Bl 4565.1 
083019 U Cancri- 
4590.7 14.6 Wf 4613.7 
4595.7 [13.4 Lv 4614.7 
46128 15.0 Wt 4616.6 
083350 X Ursage Majoris- 
4607.7 13.5 Lv 4618.6 
4613.7 13.7 Bi 
084803 ‘S HypRrAE 
4592.7 13.0 Cy 4614.6 
085008 T HypraE— 
4578.6 9.6 I 4614.6 
4579.1 9.4 Ch 4619.6 
4589.3 9.3 | 
085120 T CaAncri 
4586.1 9.1 Ch 4614.6 
45927 91 Cy 
090024 S Pyxipis - 
4614.6 9.7 Pt 
090425 W Cancri 
4589.8 7.9 Wt 46068 
45927 78 Cy 4609.7 
4595.8 7.9 Wf 4612.8 
4604.6 8&2 Pw 
091868 RW CARINAE 
4557.0 9.1 Bl 4565.0 
092551 Y VELORUM 
4549.3 12.9 Sm 4559.3 
4555.0 12.9 BI 
092962 R CARINAI 
45523 92 Sm 4565.1 
4557.00 92 Bl 4565.3 
4558.4 9.4 Sm 
093014 X Hyprat 
4584.2 98 Ch 4614.6 
093178 Y Draconis- 
4604.0 97 Cy 4621.6 
4618.6 9.3 Jo 


093934 R Lronis Mu1Noris 


4565.1 95 Ch 4588.0 
4574.2 89 Ch 4591.1 
4584.1 85 Ch 4614.6 
094211 R LeEonis 
4564.2 5.4 Ch 4607.6 
4570.1 5.6 Ch 4607.6 
4577.1 5.6 Ch 4607.7 
4584.1 5.7 Ch 4608.6 
4588.1 5.8 Ch 4609.7 
4590.6 58 Pw 4614.6 
4591.1 6.0 Ch 4615.7 
4592.7. 5.7 Mh 4615.7 
4596.6 5.8 Pw 4618.6 
4599.6 5.7 Pw 4620.7 
4603.6 59 Pw 4621.6 
4604.6 5.8 Pw 4622.1 
4604.5 6.1 Cb 4639.6 


094512 X LEonis— 
4589.4 [14.0 L 


1926—Continued. 


j.D. 


Est.Obs. 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING ApRIL, 1926—Continued. 


Star J.D. Est.Obs. 
094622 Y HypraE— 

4614.6 6.0 Pt 
094953 Z VELORUM— 


j.D. 


4548.3 12.1 Sm 4562.3 
4555.0 12.0 Bl 4565.1 
4555.3 11.9 Sm 
095421 V Lronis— 
4589.7. 13.0 Cy 4607.7 
4589.8 13.3 Wi 4612.8 
4595.7. 12.9 Lv 4613.7 
4595.8 13.1 Wt 4614.6 
4606.8 12.8 Wf 4616.6 
4607.6 12.4 Lv 4619.7 
095503 RV CaArINAE— 
4555.0 [13.1 Bl 4565.1 
095814 RY Leonis- 
4585.3 88 KI 4598.3 
4588.3 88 Ki 45993 
4590.3 8.9 KI 4605.3 
4591.3 89 Kl 4608.3 
4595.4 9.0 Kl 4610.3 


100661 S CARINAE- 


4552.3 7.5 Sm 4565.1 
4557.0 73 Bl 4565.3 
4558.4 7.0 Sm 
101058 Z CARINAE— 
4549.3 [12.3 Sm 4555.0 
rori53 W VeELorumM- 
4552.3 10.2 Sm 4565.1 
4557.0 10.8 Bl 4565.3 
4558.4 10.5 Sm 
103212 U HypraE— 
4578.6 49 L 4610.7 
4589.3 52 L 4621.7 
4589.7. 5.2 Bh 
103769 R Ursar Majoris— 
4589.8 125 Wt 4612.8 
4595.8 12.5 Wf 4613.7 
4606.8 12.7 Wi 4614.6 
4607.6 12.4 Cy 4618.7 


104620 V Hyprar— 


4557.0 99 Bl 4588.2 
4565.1 10.0 Bl 4589.3 
4578.6 97 L 4591.1 
4579.1 10.6 Ch 4614.6 
4584.2 10.2 Ch 
104628 RS HypraE— 
4555.0 [13.7 Bl 
104814 W Lronis— 
4597.7 12.7 Lv 4616.6 
4607.7 12.0 Cy 4622.1 
4613.7 10.8 Pc 
110361 RS CarinaE— 
4558.3 [123 Sm 
110506 S Lronis— 
4586.2 11.6 Ch 4614.6 
4607.7. 10.0 Cy 4620.6 
111561 RY CArRtNAE— 


4555.0 13.1 Bl 


Est.Obs. Star J.D. Est.Obs. 
111661 RS CeNTAURI— 
45523 88 Sm 4565.1 
4557.0 9.1 Bl 4565.3 
11.2 Sm 4558.3 8.6 Sm 
10.7 Bl 714441 X CENTAURI— 
4555.0 12.8 Bl 
115058 W CENTAURI— 
127 Cy __ 4555.0 13.0 BI 
125 WE 115919 R ComaAe BEreNIcEs— 
124 Bi 4589.8 13.3 Wf 4612.8 
122 Pt 4595.8 13.0 Wf 4615.7 
124 Lv 4606.8 12.3 Wf 4618.7 
120 Se 120012 SU Vircinis— 
nee 4585.2 9.5 Ch 4614.6 
4, 120905 T VirGiINis 
[13.1 Bl 4614.6 91 Pt 46187 
4615.7, 9.1 Bi 
8.9 Kl r2rg18 R Corvi— 
9.0 KI 4583.6 13.0 L 4614.6 
9.0 KI 122001 SS Virctnts— 
9.6 KI 4581.6 80 L 
9.2 Kl 122532 T CaAnumM VENATICORU 
4014.6 12.5 Pt 
6.7 Bl 122803 Y Vircinis— 
6.5 Sm 4583.6 10.7 Aa 4616.6 
122854 U CENTAURI— 
4557.0 81 Bl 4565.1 
[12.6 Bl 123160 T Ursar Mayjoris— 
4573.2, 87 Ch 4604.6 
11.0 BI 4585.3 89 Kl 4606.8 
105 Sm 4588.2 83 Ch 4607.6 
oe 4588.3 88 Kl 4608.6 
4589.8 85 WE 4608.7 
— 4590.3 89 Kl 46128 
5.2 Bh 45911 82 Ch 4614.6 
5.0 Bh 45958 8.6 Wf 4619.7 
4596.6 85 Ie 4622.6 
45978 85 Sg 4626.7 
12.9 Wf 123307 R Vircinis— 
13.0 Bi 4581.6 109 L 46146 
iso Ft 4586.2 10.8 Ch 4622.6 
zs ia 4589.7 109 L 4622.7 
123459 RS Ursart Majorts— 
10.3 Ch 4589.7 13.0 Cy 46128 
95 L 4589.8 13.2 Wf 4614.6 
10.1 Ch 4595.8 13.3 Wf 4615.8 
87 Pt 4606.8 13.9 Wf 
123961 S Ursar Magorts- 
4582.6 116 L 4607.6 
4585.3. 11.6 K1 4608.7 
45883 11.0 Kl 4611.1 
10.8 Lv 4589.8 11.1 W£ 46128 
11.0 Jn 4590.3 11.1 Kl 4614.6 
4591.1 11.0 Ch 4619.7 
4595.8 11.4 Wf 4622.6 
45978 11.1 Sg 4625.6 
46068 11.4 Wf 4639.6 
9.6 Pt 124204 RU Vircrnis— 
9.8 Ie 4614.6 12.0 Pt 


124606 U Vircints— 
4614.6 12.3 Pt 
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V ARIABLE 


STAR OBSERVATIONS RECEIVED DuRING 


Star J.D. Est.Obs. J.D. Est.Obs. 
130212 RV VirGINIs 
4589.8 118 Wf 4606.8 10.6 Wf 
4595.8 11.0 Wf 4612.8 10.5 We 
131283 Y OctTANTIs- 
4548.3 10.5 Sm 4565.1 98 BI 
4555.3 10.3 Sm 4562.3 9.9 Sm 
4557.00 98 BI 
132422 R ‘Hyprae- 
4555.1 89 Bl 4588.2 7.9 Ch 
4559.4 87 Sm 4591.2 7.8 Ch 
4565.1 83 Bl 4610.7 7.9 Bh 
4566.4 83 Ch 46146 6.5 Pt 
4581.6 7.5 L 
132706 S VirRGINIS 
4584.2 97 Ch 46068 88 Wet 
4589.8 9.5 Wt 46128 85 Wf 
45912 9.7 Ch 46146 8.0 Pt 
45958 96 Wt 4614.6 82 B 
133155 RV CENTAURI 
4557.0 7.6 Bl 4565.1 7.8 BI 
133273 T Ursar Muinonris- 
4595.8 12.0 Wf 46128 12.6 We 
4606.8 12.2 Wf 4615.8 12.3 Bi 
133633 T CENTAURI 
4555.1 8.5 Bl 4596.7 6.1 Bh 
4563.4 9.0 Sm 4621.7 63 Bh 
4565.1 8&7 Bl 
134236 RT CENTAURI 
4555.1 12.0 Bl 4565.1 12.4 Bl 
134440 R CANUM VENATICORUM- 
4596.6 10.6 Ie 4615.8 11.2 Bi 
4614.6 11.1 Pt 46196 109 B 
4615.7 10.8 Gb 
134536 RX CENTAURI 
4555.1 [13.1 Bl 
134677 T Apopis 
4549.3 [12.7 Sm 4558.3 [13.2 Sm 
4555.0 [13.2 Bl 
735908 RR VirGINIs- 
4614.6 iz2i Pt 
140113 Z Booris 
4589.9 128 Wf 46128 14.0 Wf 
4595.9 13.2 Wf 4622.7 140 B 
4606.8 13.5 We 
140528 RU HypraE— 
4555.1 99 Bl 4565.1 9.4 BI 
45594 98 Sm 
140950 R CENTAURI- 
4550.4 10.0 Sm 4565.1 7.6 BI 
4555.0 9.0 Bl 4565.3 69 Sm 
4558.3 83 Sm 
141567 W Ursare Minorts— 
4585.2 9.5 Ch 4609.7 10.7 Jo 
4590.6 10.5 Pw 4609.6 10.7 Pw 
4599.6 10.7 Pw 46146 113 Prt 
4604.6 10.5 Pw 4615.7 11.1 Mb 
141954 S Bootis— 
4582.6 113 L 4608.6 10.0 Jo 
4585.2 11.2 Ch 46126 99 Jo 
4591.2 11.1 Ch 46128 9.4 Wf 
4595.9 10.9 Wf 46146 92 Pt 


\PRIL, 1926 
Star J.D. Est.Obs J.D. 
141954 S Bootis—Continued. 
4596.6 10.3 Ie 4614.6 
4597.8 10.5 Se 4617.7 
4606.8 98 Wt 4618.6 
4607.7 98 Cy 4618.6 
142539 V Boortis 
4582.6 9.3 I 4612.6 
4585.2 103 Ch 4614.6 
4589.7 10.4 Cy 4614.6 
4591.2 10.4 Ch 4615.7 
4592.7 10.0 Cy 4617.7 
4596.7 10.0 Bh 4618.6 
4597.8 98 Seg 4621.6 
4607.7 10.1 Cy 
142584 R CAMELOPARDALIS 
45958 83 Wt 4612.8 
4606.8 8.4 Wt 
143227 R Boots 
4585.2 R6 ¢ 4614.6 
4591.2 8.0 Ch 4617.7 
4596.7. 7.3 Bh 4622.7 
4610.6 78 Ie 
144918 U Boorts 
4592.7 11.2 Cy 4615.7 
4614.6 118 B 
145254 Y Lupri— 
4555.0 [128 B 
145971 S Apopts 
4548.4 99 Sm 4565.1 
4557.0 10.1 Bl 4565.3 
4558 9.6 Sm 
150018 RT Liprat 
4614.6 8.6 Pt 
150605 Y LIBRAI 
4583.6 13.8 L 
751520 S LIBRAE- 
4568.5 88 Ch 4589.7 
4581.6 95 L 4614.6 
151714 S Serpentis 
4583.6 13.7 ] 4606.8 
4595.9 13.5 Wf 4613.7 
151731 S CoronaAE Boreas 
45912 99 Ch 4614.6 
45959 99 WE 4614.6 
4396.7. 10.2 Bh 4617.7 
4597.8 10.1 Se 4622.7 
4606.8 10.3 Wf 4622.7 
4612.8 10.3 Wf 
51822 RS Lrprat 
4565.1 10.1 Bl 4582.7 
152714 RU Lyiprat 
4583.6 12.6 ] 4614.6 
152849 R NorMAI 
4559.4 12.2 Sm 4621.8 
4565.1 12.3 BI 
153378 S UrsArE MInoris 
4595.8 84 Wf 4608.7 
4601.6 8.5 Cv 46128 
4606.8 86 Wf 4614.6 
153654 T NorMat 


4559.4 [12.2 Sm 


-Continued. 


Est.Obs 
97 B 
92 Sg 
9.1 Cl 
9.4 Jo 
9.2 Jo 
98 B 
9.7 Pt 
9.8 Cy 
91 Sg 
9.0 Jo 
9.0 Jo 
8.6 Wt 
8.0 Pt 
8.0 Sg 
8.0 B 
128 ¢ 
10.3 BI 
9.9 Sm 
10.2 L 
iZS Ft 
13.5 Wf 
13.4 Wf 
10.0 Pt 
10.5 Pt 
10.3 Se 
10.3 B 
11.0 Gb 
a5 1 
13.5 Pt 
[11.5 Bh 
8.4 Bh 
8.5 Wf 
8.1 Pt 





396 


Monthly Report of the American Association 








VARIABLE STAR OBSERVATIONS RECEIVED DurING ApRIL, 1926—Continued. 





Star J.D. Est.Obs. J.D. Est.Obs. 

154428 R CoronaE BorEALis— 
4566.4 6.1 Ch 4610.6 6.2 Ie 
45816 6.0 L 4610.7. 6.1 Bh 
4583.7 60 L 4611.9 59 Cy 
4584.2 6.1 Ch 46128 6.0 We 
4585.5 59 L 4613.7 61 Wf 
4588.8 6.0 Wf 46146 58 Pc 
4588.9 6.0 Cy 4614.7. 6.1 Pt 
4589.6 60 L 46156 6.1 Pt 
4589.7. 60 Cy 46156 6.0 Cy 
4591.2 6.1 Ch 4615.7 6.1 Wf 
4592.7 60 Cy 4615.7 6.1 Pw 
4595.9 6.0 Wf 4617.7 6.0 Sg 
4596.6 60 Ie 46186 6.1 Pt 
4596.8 6.1 Pt 46186 58 Pc 
45978 62 Sg 4618.7 58 Jo 
4598.9 6.1 Pt 4619.6 6.1 Pt 
4603.7 6.2 Pw 4619.7. 6.1 Sg 
4604.7. 6.1 Pw 4620.6 6.1 Ie 
4606.8 6.1 Wf 4620.7 6.1 Pc 
4607.6 6.1 Pt 4621.8 6.0 Bh 
4607.7. 62 Pw 4621.6 6.1 Pt 
4607.7 60 Cy 46226 6.1 Prt 
4608.6 6.3 Te 4622.7. 6.1 Bh 
4608.7. 60 Jo 4622.7 6.0 Gb 
4609.7 58 Pc 4623.7 6.0 Pt 
46098 62 Pt 4624.7 6.0 Pt 

154536 X CoronaE BorEALIs— 
4588.9 12.4 Wf 4613.7 11.1 Wf 
4595.9 12.2 Wf 4614.7 11.1 Pt 
4606.8 11.6 Wf 

154615 S Serrentis- 
4576.4 64 Ch 4614.7 8.0 Pt 
4586.2 6.7 Ch 

154639 V CoronaE BorEALIS— 
4595.9 99 Wf 4613.7 10.0 Wf 
46068 98 Wf 4614.7. 9.0 Pt 

155018 RR LipraE— 
4582.7 119 L 4614.7 9.7 Pt 

155823 RZ Scorpi— 
4614.7 10.1 Pt 

160021 Z Scorru— 
4582.7 116 L 

160118 R Hercutis— 
4614.6 [10.3 Pe 

160210 U Srrpentis— 
4614.7 13.0 Pt 

160325 SX HercuLis— 
4581.5 79 L 46128 9.4 Wf 
4588.8 86 Wf 4614.7 9.0 Pt 
4589.6 82 L 46156 89 Pt 
45959 89 Wf 46186 9.1 Pt 
4598.9 84 Pt 46196 9.1 Pt 
4606.8 9.3 Wf 46216 89 Pt 
4607.6 88 Pt 46226 89 Pt 
4609.8 9.1 Pt 4624.6 87 Pt 

160625 RU Hercutis— 
4581.6 11.5 L 46068 11.6 Wf 
4589.7 11.5 L 46128 12.0 Wf 
4595.9 11.5 Wf 4614.7 11.8 Pt 


Star J.D. Est.Obs. 

161122a R Scorriu— 
4614.8 12.8 Pt 

161122b S Scorrpu— 
4614.8 12.4 Pt 


161138 W CoronaeE BorEALis— 


4595.9 
4606.8 


11.3 We 

10.5 Wf 
4611.8 10.1 Wf 
46146 98 Pec 

161607 W OpnivcHi— 
4583.6 13.6 L 

162112 V Orpnivucni— 
4614.8 9.0 Pt 

162119 U Hercutis— 
4595.9 118 Wf 4614.8 
4606.8 11.3 Wf 4626.7 
4612.8 11.2 Wf 

162807 SS HercuLis— 
4582.7. 12.0 L 

162815 T OpxHiucHI— 
4582.7. 11.3 L 

162816 S OrpnivucHi— 
4582.7 14.0 L 

163137 W HercuLtis— 
4568.5 83 Ch 
4576.4 7.8 Ch 
4609.7 84 Pec 

163266 R Draconis— 
4568.5 88 Ch 
4576.4 8.0 Ch 
45862 7.5 Ch 
4612.6 7.4 Jo 

164319 RR OpnivucHi— 
4583.7 135 L 4615.8 

164715 S HercuLtis— 
4615.8 7.7 Pt 

165202 SS OrpniucHi— 
4615.8 11.2 Pt 

165631 RV Hercutis— 
4615.8 11.5 Pt 4621.7 

170215 R OprniucHi— 
4568.5 8.0 Ch 
4576.4 7.2 Ch 
4591.4 69 Ch 

170627 RT Hercviis— 
4606.8 12.4 Wf 4615.8 
4613.7, 13.0 Wf 

171401 Z Opnivucni— 
4615.8 11.0 Pt 
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4615.7 
4615.7 


4614.8 
4614.8 
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4615.8 
4618.7 
4621.6 


4615.8 
4618.8 


f 171723 RS Hercvtis— 


4613.7 12.4 Wf 
172486 ‘S OcTANTISs— 
45493 [12.1 Sm 
172809 RU OpnivcHi— 
4615.8 12.0 Pt 
174406 RS OpnivcHi— 
4615.8 11.2 Pt 
175458a X Draconis— 
4612.9 11.4 Wf 
175458b UY Draconis— 
4612.9 10.9 Wf 


4615.8 
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VARIABLE STAR OBSERVATIONS RECEIVED DuriING AprRiL, 1926—Continued. 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs 
175519 RY HeErcvuLis— 191007 W AQuvILAI 

4569.5 11.7 Ch 46158 89 Pt 4615.8 12.7 Prt 

4576.4 11.6 Ch IQIOI7Z SAGITTARII 
175654 V Draconis— 4615.8 12.6 Pt 

4615.8 13.0 Pt 1g101g R SAGitTAt 
180531 T Hercutis 4566.5 7.0 Ch 4591.5 7.5 Ch 

4569.5 9.7 Ch 4593.9 12.3 Wet 45794 7.2 Ch 4615.8 86 Pt 

4576.4 10.8 Ch 4612.9 12.8 Wf 191033 RY Sacittraru 

45616 112 L. 46158 129 Ft 4589.5 65 Ch 46189 6.6 Prt 

4589.7 12.1 L 46169 13.0 Wi 4615.9 65 Pt 46199 66 Pt 
180565 W Draconis— 191350 TZ Cyen1 

4615.8 11.7 Pt 4615.8 10.0 Pt 
180666 X Draconis— ——- 15 ste P 

4615.8 11.0 Pt ssa oe t 
180911 NovA OpHiUucHI— 193311 RT Aguinat P 

4615.8 [12.6 Pt 4566.5 93 Ch 4615.8 10.0 Pt 
se tg 59 96 Cl 
181031 TV Hercuris—— ; vor... gto = 

aoe ae TS E 4566.5 9.9 Ch 46129 11.4 Wi 
181103 RY OpxHiucHi— 4576.4 102 Ch 46158 116 GC 

4595.9 81 Wi 46158 9.0 Pt eli ¢ a ip . 

‘ r¢ > rs 4588.9 11.2 Wt 4615.9 11.1 Pt 

46129 86 Wi 46169 89 Wi 4589.5 10.4 Ch 46169 115 W¢ 
181136 W LyraE— 4593.9 11 \ F - 

4578.6 85 L 4615.8 80 Pt nisin a Maem 

4588.9 85 Wi 4616.9 8.0 WE 1°97. ISIS 

be @] » > oO Q we rd Ris » 

43039 84 WE 46227 80 Gh 194048, RT Cross 
46129 8&3 Wi 46267 81 Jo 4366.5 9.1 Ch 4615.8 6.1 Cy 
mee a i yon 4576.4 85 Ch 4615.9 6.0 Prt 

182224 SV HERCULIS— 4589.5 72 Ch 

4582.7 12.9 L 194348 TU Cyen1 
183308 X OprHivcHi— ; 4566.5 8&7 Ch 4589.5 91 Ch 

4568.5 82 Ch 4611.9 9.0 Cy 4576.4 9.0 Ch 4615.9 10.9 Pt 

4582.7 a3 is 4615.8 8.3 Pt 194604 X AoviLat 
184205 R Scvti 4598.9 12.4 Wf 4615.9 13.0 Pt 

4566.4 5.6 Ch 46119 6.2 Cy 4612.9 12.7 Wf 4616.9 129 Wf 

45827 63 L 46148 6.0 Pt 194632 x Cyen1 

4589.5 7.1 Ch 4615.8 6.1 Pt 4564.5 47 Ch 4589.4 5.3 Ch 

4589.7. 65 L 4615.8 49 Cy 4568.5 5.2 Ch 46129 6.4 Wf 

4598.9 7.0 Pt 46189 6.1 Pt 4579.4 5.1 Ch 4615.9 6.1 Pt 

45929 67 Cy 46199 6.0 Pt 4588.9 5.5 Wf 46169 66 Wf 

40098 66 Pt 46247 6.0 Pt 


195553 Nova CyGn1 
184300 Nova AguILAE— 4614.8 12.9 Pt 4621.7 12.7 Pt 
4562.8 10.6 Bh 46148 11.0 Pt 4618.9 13.1 Pt 
4591.4 10.5 Ch 4618.9 11.1 Pt 195849 Z Cyeni 
4609.8 11.1 Pt 


4588.9 11.2 Wf 4615.9 125 Pt 

185512a ST Sacitrarit- 4591.5 114 Ch 46169 12.3 Wf 

45634 121 1. 4612.9 12.5 Wt 
190108 R AovuiraE— 200212 SY AQuILar 

4591.4 94 Ch 4615.8 10.6 Pt 45827 95 L 4615.9 11.4 Pt 
190819a RW = SaGitTari 200357 S Cyenr- 

4566.5 94 Ch 4615.8 9.7 Pt 4588.9 [14.7 Wf 4616.9 149 Wf 
190907 TY AQuILAE— 


4612.8 [14.7 Wt 


200514 R CAPRICORNI 


4615.8 10.4 Pt 
190925 S LyraE— 


4584.9 10.9 Pt 4615.9 118 Pt 
4562.4 [11.6 Ch 200715a S AguILat 
190926 X LyraAE— 4598.9 116 Wt 46158 9.0 Pt 
46158 8&9 Pt 4612.9 11.2 Wf 4616.9 11.2 Wf 
190933a RS Lyrar— 


200715b RW AoviLat 
46159 90 Pt 

200906 Z AQuILAE— 
4615.9 108 Pt 


4590.5 11.0 Ch 4615.8 12. 
190967a U Draconts— 
4615.8 10.7 Pt 


to 
bo 
— 
2) 
— 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING APRIL, 1926—Continued. 


Est.Obs. 


Star J.D. Est.Obs. J.D. 
200938 RS CyGni— 


Z 


4565.5 7.3 Ch 4589.4 
4566.5 7.3 Ch 4589.6 
4568.5 7.3 Ch 4592.8 
4569.5 7.4 Ch 4611.9 
4576.4 7.2 Ch 4615.8 
4578.6 7.3 L 4615.9 
4584.5 7.2 Ch 
201008 R DreL_rHini— 
Ae37 113 L 4615.9 


201121 RT Capricorni- 
4615.9 6.0 Pt 

201130 SX Cyeni- 
4615.8 [13.3 Cy 

201437b WX Cycni— 


4592.8 11.5 Cy 4615.8 
4611.9 11.8 Cy 4615.9 
201647 V Cyeni— 
4615.8 82 Pt 
202817 Z DELpHINI— 
4615.9 12.4 Pt 
202946 SZ Cyeni— 
4598.9 9.4 Pt 4618.9 
4609.8 98 Pt 4619.9 
4614.8 88 Pt 4621.7 
4615.9 88 Pt 4624.7 


202954 ST Cyceni— 
4618.9 13.1 Pt 
203226 V VULPECULAE- 
4618.9 8&7 Pt 
203816 S DELPHIN! 

4618.9 123 Pt 
203847 V CyGni 


4566.5 84 Ch 4612.9 
4576.4 83 Ch 4616.9 
4588.9 84 Wf 4618.9 


204016 T DreL_pHini— 
4598.9 [13.5 Wf 4616.9 
4612.9 14.3 Wf 

204102 V Aguaru— 
4618.9 8.0 Pt 

204405 T AQuari— 
4589.5 84 Ch 

204846 RZ Cyeni- 
4588.9 11.6 Wf 4616.9 
4612.9 114 Wet 4618.9 

204954 S Inpi— 

4554.9 [11.7 Bl 

205017 X DeE_eHINI— 
4618.9 13.2 Prt 

205923a R VULPECULAE- 
4599.0 11.9 Wf 4616.9 
4612.9 129 Wf 4618.9 

210516 Z CAPpRICORNI— 
4618.9 11.5 Pt 

210812 R EouvLei— 

46129 142 Wf 4618.9 
4616.9 14.2 Wf 


4618.9 


Est.Obs. Star J.D. Est.Obs. J.D. 
210868 T CrerpHEei— 

7.1 Ch 4566.5 9.6 Ch 4618.7 

Fa Aa 4576.5 94 Ch 4618.9 

je GC 4583.7. 9.0 L 4621.7 

7.4 Cy 4589.5 9.1 Ch 4626.7 

jn Ry 45926 9.1 Cy 

7.2 Pt 210903 RR Aguaril 


9.0 


8.9 
8.9 
9.4 
9.6 


8.0 


10.8 
10.8 


13.9 


4618.9 10.2 Pt 
211614 X PrcaAsi- 
Pt 46129 11.1 Wf 4618.9 
4016.9 11.4 Wet 
213678 S CEPHEI- 


45926 9.5 Cy 4618.9 
213753 RU Cyenr- 
4618.9 7.5 Pt 
Cy 213843 SS Cyeni— 
Pt 4581.6 11.2 L 4595.9 
4582.6 11.5 L 4598.9 
4583.7, 11.5 1 4598.9 


4585.3 11.1 KI 
4588.3 11.1 Kl 
4588.6 11.3 Wf 
4589.6 11.2 Ch 


4606.8 
4609.8 
4611.9 
4612.8 


Pt 45896 113 L 4613.7 
Pt 4589.9 11.0 Wf 4614.8 
Pt 4590.3 9.7 Kl 4614.8 
Pt 4590.4 86 Ch 4615.8 
4591.5 83 Ch 4615.9 
45928 82 Cy 46168 


4593.8 89 Wf 4618.9 
4595.4 94 KI 4619.9 
213937 RV Cycn1 
4619.9 66 Pt 
214024 RR Prcasi 
4599.0 [13.4 Wf 4619.9 


Wi 46129 13.9 Wi 
Wi 214247 R Gruis— 
Pt 45549 [124 Bl 
215605 V Percasi 
Wi 4619.9 11.1 Ft 


220133a RY Prcasi 
4619.9 9.5 Pt 
220613 Y PrcGasi 
4619.9 118 Pt 
Pt 2271948 S Gruis— 
4552.3 8.0 Sm 
Wf 222439 S LacerTAE 
Pt 46199 8&4 Pt 
222867 R InpI— 
4557.0 13.0 Bl 
225914 RW Pecasi— 
4619.9 90 Pt 
230759 V CassiopEIAE— 
Wf 4589.6 13.0 Cy 4619.9 
Pt 232746 V PHoenicis— 
4549.3 [12.7 Sm 
232848 Z ANpDROMEDAE— 
4619.9 91 Pt 


Pt 233335 ST ANpROoMEDAE— 
4619.9 10.8 Pt 


8.0 
7.8 
Bs 

7.¢ 


) 
> 
) 


10.6 


Jo 
Pt 


Jo 


Jo 


Wet 
Wi 
Pt 
Wt 
Pt 


Wi 
Wi 
rt* 
Wi 
Cy 
Wi 
Pt 
Pt 


Pt 





~ 


~~ i ia 
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VARIABLE STAR OBSERVATIONS RECEIVED DuriING ApRIL, 1926—Continued. 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs 


233956 Z CASSIOPEIAE— 35265 R TUCANAE- 
4588.6 13.33 Wi 4612.9 13.6 Wf 4548.3 12.7 Sm 4562.3 11.0 Sm 
4589.6 12.1 Cy 4555.3 12.4 Sm 


Total observations, 1358; stars observed, 313; total observers, 25. 


The following observers have contributed to this report of observations re- 
ceived during the month of April, 1926: Miss Alderton, “At”; Baldwin, “BI” 
Berman, “Bi’; Bouton, “B”; Bunch, “Bh”; Chandra, “Ch”; Cilley. “Cy” 
Clement, “Cl”; Miss Cunningham, “Cb”; Gaebler, “Gb”; Miss Hawes, “Hs” 
Iedema, “Ie”; Johnstone, “Jn”; Jones, “Jo”; Kohl, “KI”; Lacchini, “L’: 
Leavenworth, “Lv”; Marshall, “Mh”; Murdoch, “Mb”; Peltier, “Pt”: Proctor, 
“Pc”; Skaggs, “Sg”; Smith, “Sm”; Waterfield, “Wf; Watson, “Pw” 


LEoN CAMPBELL, Recording Secretary. 
May 12, 1926. 





COMET NOTES. 


Elements of Comet 1925 k (Peltier-Wilk).— In the Astronomical 
Journal No. 860 are given parabolic elements of the Peltier-Wilk comet, com 
puted by R. A. Rossiter and S. W. Taylor from three Ann Arbor observations 
the dates November 25 and December 2 and 7. 


ELEMENTS OF Comet 1925 k. 





T = 1925 December 7.31214 G.C. 1 
a = 126° 02’ 37” 
= 140 34 15 } 1925.0 
i = 144 42 O1 } 
log q = 9.882582 
The representation of the middle place was Ad cos 8 471; AB = 174. 
Pons-Winnecke Comet. — The following ephemeris of this comet for 
its return in 1927, was computed by Mr. F. E. Seagrave. The comet will be 


perihelion June 20, 1927, in unusually favorable circumstances. 

Mr. Seagrave says under date April 25, 1926: 

“I am well aware that it is pretty early to begin to talk about the next return 
of the Pons-Winnecke comet which will take place in a little over a year fron 
now, but the comet will be a most interesting one at that time. It should pass 
perihelion on June 20, 1927. A week later (June 27) it will be very near (astro 
nomically speaking) the earth, considerably less than five millions of miles, and 


at the same time (within a day) will be at the descending node of its orbit 


From June 11, 1927, to July 7, 1927, the geocentric motion will be very rapid. 
“Since the 1921 return the Jupiter perturbations have been very small, but 
during the 1927-1933 revolution the perturbations will be very great. During 
the interval June 17-June 26, 1930, the comet will be only 54/100 of an astro- 
nomical unit from Jupiter, in about heliocentric longitude 88° to 89°. The comet 
will be 3° 10’ south of the ecliptic, and Jupiter 0° 17’ south. I am sending you an 
ephemeris trom April 20, 1927, to July 21, 1927, based upon my last elements it 
Astronomical Journal No. 812. On April 20, 1927, the comet should be found in 


the neighborhood of the star 6B Bootis.” 
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EPHEMERIS OF THE PONS-WINNECKE COMET, 1927 RETURN. 


1927 U. T. a 


. ? Le er Log A 

April 20 1459 6 +44 23 19 0.12388 9.68816 
24 i +45 54 43 0.11360 9.66261 

28 Ss 33 +47 21 5 0.10340 9 63608 

May 2 1 6.27 +48 41 48 0.09334 9.60824 
6 i 9 12 +49 56 7 0.08350 9.57866 

10 15.32 +51 3 36 0.07396 9.54688 

14 15°53 +52 4 32 0.06482 9.51243 

18 15 20 41 +52 58 34 0.05616 9.47437 

22 15 26 35 +53 46 13 0.04810 9.43210 

26 15 34 18 +54 28 2 0.04072 9.38437 

30 15 44 36 +55 3 30 0.03414 9.32972 

June a 15 58 41 +55 27 17 0.02852 9 26646 
7 16 18 41 +55 33 20 0.02396 9.19174 

11 16 47 52 +55 14 45 0.02038 9.10126 

15 17 32 49 +53 35 56 0.01800 8.98970 

19 18 41 15 +48 0 27 0.01694 8.85277 

23 20 13 16 +31 56 58 0.01708 8.70810 

Pj 21 46 41 +1 1 57 0.01846 8.66905 

July 1 22 56 45 —24 25 0 0.02106 8.78982 
5 23 42 17 —36 54 25 0.02484 8.93659 

9 0 10 50 —43 6 40 0.02980 9.05958 

13 0 30 27 —46 33 19 0.03556 9.15875 

17 0 42 49 —48 45 27 0.04232 9.24082 

21 0 50 20 —50 30 12 0.04986 9.30913 





Ensor’s Comet 1925 7.—The following unique account of observations 
of Ensor’s comet from a captive balloon is given in the Beobachtungs Zirkular 
der Astronomischen Nachrichten No. 14, 1926 April 7. 

It should be recalled that only thirty-three hours later than the specified 
time of the observations, the comet was searched for very carefully by Professor 
Van Biesbroeck of the Yerkes Observatory, with a 6-inch telescope under favor- 
able conditions, and was not found. An object of anywhere near magnitude 5 
could not have been missed. 

When the comet was photographed at Hamburg on March 16 and 20 the 
comet had faded out to magnitude thirteen, though still having a very faint tail. 
This emphasizes the fact that comets sometimes undergo marvelous and _ in- 
explicable changes in brightness. 


Ensor’s ‘Comer 1925 1. 
[From Beobachtungs-Zirkular No. 14, April 7.] 

“In the absence of any informations, concerning the observations of this 
comet after its coming out from the sun’s rays, I feel myself obliged to give the 
following information. 

“In the night from February 22 to 23 the Russian Society Mirovédénié or- 
ganized an ascent of a fastened air-balloon with the special purpose to observe 
Ensor’s Comet. The author of this information raised the first at 2"55™ U.T. 
I passed the low strati in the height of 350m. Above them the sky was clear. 
Within 20 minutes of searching with a Boosh’s powerful binocle of 10x enlarge- 
ment I succeeded to find the comet SW from € Equulei. It looked as a dim in- 
distinct spot 8’-10’ in diameter, its general brightness being about 5“. The ob- 
servation was made at 3"22™ U.T. from the height 700m. Some minutes later 
when the moon descended behind the clouds and the dawn was only setting in, 
I succeeded to notice, though not for sure, a faint beard about 20’. 

“At length in the shape of two projections G. A. Lange and B. W. Okunev, 
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the observers of the Variable Star Section of the Society, having raised later on, 


confirmed my own results. 


“On March 6 I explored the region of the sky within 100 around the 
place, calculated according to Merfield’s elements with the 175 mm-refractor at 
the Observatory of the Society. The comet was not found. G. A. Lange and 


V. A. Maltzev looked for it the next morning but without any result, an area of 
about 200 [[° being explored. 


Leningrad. S. Seliz 





COMMUNICATIONS. 





The Aurora of April 14-15, 1926. — The most brilliant auroral dis 
] 


play of the year was observed at Iowa City on the night of April 14. From re- 
ports, it probably started during, or soon after, twilight, but I missed the early 
hours, getting my first view at about 9:00 p.m. when it practically covered the 
sky. Streamers, pulsation, and color were not pronounced. The appearance was 
rather that a sort of luminous haze covered the sky, streaked in places and 
gathered into clouds in others. The auroral clouds were at times brilliant, but 


the streamers were not distinct enough for a good estimate of the radiant. 


An auroral are about five degrees wide, and stretching across tl utl 


a ng ac Ss the southern 
sky, was the most unusual feature. At 9:30 p.m., 90th meridian time, it passed 
centrally over Betelgeuse; passed under Procyon, that star appearing on the 
upper edge of the arc; and passed centrally over Alphard and through Corvus 
[ hope others observed this arc, so that its altitude can be computed. 

After 9:30 p.m., the display in the southern sky faded, except for an occa- 


sional luminous cloud, but that in the northern sky was conspicuous as late as 


3:30 A. M., and probably until dawn. 

The manager of the telephone office reported considerable interference from 
earth currents, the interference lasting into the forenoon of April 15. Local radio 
observers reported that the reception was definitely worse during the auroral 
display. 





C. C. WYLIE. 
University of Iowa, April 20, 1926. 
GENERAL NOTES 
Announcement. — With the completion of this issue of PopuLar 


Astronomy the undersigned yields the responsibility of the Editorship of the 
© - i 


magazine to Professor Curvin H. Gingrich, who with Professor Edward A. Fath, 


has ably assisted during the past years. He bespeaks for the new editors the 
same cordial and sympathetic support, on the part of readers and contributors, 
that has been given in the past. 

Professor Fath has been appointed director of Goodsell Observatory, and 
will continue his work as Professor of Astronomy in Carleton College. He will 
also be associated with Professor Gingrich in the work of editing PopuLar 
ASTRONOMY. 

The undersigned retires from active duty on July 1, having completed 39 
years as instructor in Carleton College, and nearly 18 years as director of Good- 
sell Observatory. 


HerBert C. WILSON. 
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Dr. Charles Pollard Olivier, associate professor of astronomy of the 
University of Virginia, was awarded the president and visitors’ research prize, at 
the joint meeting on May 7 of the Virginia Academy of Sciences and the Uni- 
versity chapter of Sigma Xi, the national honorary scientific society. The prize 
is one of $100 in gold, which was established last year through a gift of Hollis 
Rinehart, of Charlottesville. The prize was awarded in recognition of Dr. 
Olivier’s work in investigation of meteors, as shown in his book, “Meteors,” re- 
cently published. The selection from ten books and published papers by profes- 
sors and students of the university was made by a committee of which Dr. F. R. 
Moulton, cf the University of Chicago, national president of Sigma Xi, was 
chairman. 





Note on the Star B.D. +%44° 531.—In response to a request from 
Professor Frank E. Ross, of the Yerkes Observatory, a search for the star 
B. D. +34°531 has been made by Miss Woods on Harvard plates. The examina- 
tion was made upon 122 plates, belonging to the series A, I, AC, AX, and AY, 
and covering every year from 1890 to 1925. The star was not found on any plate 
examined. The B.D. magnitude of the star is 9.3. 

Harvard College Observatory Bulletin 835, 

Cambridge, Massachusetts, April 28, 1926. 





Faint Novain Nebula N. G.C. 4303. — A cablegram from Copen- 
hagen on May 15 announced the discovery, by Wolf and Reinmuth at Konig- 
stuhl, Germany, of a nova of the thirteenth magnitude in the spiral nebula known 
as N.G.C. 4303. The nova is 70” from the nucleus of the nebula in position 
angle 351 

This nebula is in the constellation Virgo, about 8 degrees west of the star 4, 
and its position for 1900.0 is a 12°16" 18*, 6 +5° 01'7. A fine photograph of it 
was taken by Keeler in April, 1900, and is reproduced in Vol. VIII of the Pub- 
lications of the Lick Observatory. Plate 34. The nebula is M 61, or number 61 of 
the list published by the astronomer Messier. 





Photometric Magnitudes of Comparison Stars tor RU Cephei.— 
A series of photometric measures of the brightness of stars in the vicinity of 
RU Cephei, 100884. gives the following results. The star B.D. +83°20, H. P. 
magnitude 6.72, was used as the principal reference star, and the average devia- 
tion from the mean of the observations on three nights amounts to +0.068 


magnitude. Harvard 


B. D. Photometric 
Star Magnitude R.A. 1900 Dec. 1900 Megnitude 
i ; 

+84° 18 8.8 1 3s +84 34 8.69 
+-83° 29 9.2 1 Th7 +83 58 8.70 
+83° 30 9.3 I 9 +84 13 9.16 
+83° 25 9.3 lb va +84 14 9.47 
+84° 20 9.4 i 10.2 +84 21 9.74 
+84° 19 9.0 1 8.1 +84 36 var. 


This star is cited in Nijland’s first list of variables requiring special atten- 
tion (cf. Trans. I. A. U., 2, 105, 1925), and a chart of the region is given by 
Ceraski in the Moscow Annals, 5, Series 2, Chart 3, Series 3. 

LEON CAMPBELL. 

Harvard College Observatory Bulletin 835, 

Cambridge, Massachusetts, April 28, 1926. 
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Photograph of the Shadow Bands. In the Astrophysical Journal 
for April, 1926, Professor A. E. Douglass, of the Steward Observatory, Univer- 
sity of Arizona, gives a brief note describing a successful photograph of the 
shadow bands during the eclipse of the sun on January 24, 1925. The photo- 
graphs were taken at Middletown, Connecticut, by Mr. David P. Mann, chief 
mechanician of the Jefferson Laboratory of Harvard University, with apparatus 
designed and constructed by Professor Douglass. An excellent reproduction of 
the phctograph is given together with photographs of artificial shadow bands. 

The photograph was, however, not one of the shadow bands as seen on the 
snow or a white screen, but was an out of focus photograph of the solar crescent 


just before totality, showing a banded structure approximately parallel to the 


crescent. 





Elements of Three Variables. — In a recent publication of the Stock- 
holm Observatory, Dr. K. Bohlin gives the results of his studies of three new 
variable stars, N Aquilae, AA Aquilae and N Geminorum. The positions of these 
variables for 1925.0 are 


Rane of 

a 1925.0 6 1925.0 Magnitude 

N Aquilae 8" 47™ 05339 +15° 50’ 55” 9.1-12.0 
AA Aquilae 20 34 22. — 3 09.2 9.5-11.2 
N Geminorum 7 29 16. +21 24 5] 9.0- 9.9 


The elements of the first two are approximately as follows 
N Aquilae Max. = J. D. 2424060.0 + 10°.405 FE 
\A Aquilae Max. = J.D. 2424061.000 + 0°.5666 E 
The third has a period of roughly three years and has a less marked maximum 
and a seccndary minimum between the principal maximum and the principal mini- 
mum. 





Proper Motion Star with Variable Bright Lines. —In the Harvard 
College Observatory Bulletin 835, Mr. W. J. Luyten calls attention to the star 
C.P.D. —32°6181, for which the 1900.0 position is a = 20" 35" 06°, 6 = —32° 47°0. 


This star was found with the blink microscope to have a large proper motion, 


amounting to 0743 annually as measured by means of two photographic plates 
taken in 1889 and 1923. The motion in R.A. is +0725 and in 6 —0735. The ap 
parent magnitude is 9.8. 

The spectrum is given in the Henry Draper Catalogue as Pec, being nearly 


continuous except that the hydrogen lines “Hy, H6, He, and H¢ are bright.” The 
plate giving this description was taken on June 29, 1895. On a plate taken June 
14, 1895, the lines were weaker. and on a plate taken July 1, 1903. the bright lines 
are not visible. It is possible that the star is a class M dwarf with variable bright 


lines. 





Scientific Section Annual Exhibition of the Royal Photography 
Society.— The Royal Photographic Society of Great Britain is holding its 
seventy-first annual exhibition in September and October of this year. This is the 
most representative exhibition of photographic work in the world, and the sec- 
tion sent by American scientific men heretofore has sufficiently demonstrated the 
place held by this country in applied photography. It is very desirable that 
\merican scientific photography should be equally well represented in 1926, and, 
in order to enable this to be done with as little difficulty as possible, I have 
arranged again to collect and forward American work intended for the Scientific 


section. 
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This work should consist of prints showing the use of photography for scien- 
tific purposes and its application to spectroscopy, astronomy, radiography, biology, 
etc. Photographs should reach me not later than Saturday, June 12. They should 
be mounted but not framed. There are no fees. 

I should be glad if any worker who is able to send photographs will com- 
municate with me as soon as possible so that I may arrange for the receiving and 
entry of the exhibit. A. J. Newton. 

Eastman Kodak Company, Rochester, N. Y. 





Weighs Stars with Stop Watch. — Methods of measuring and weigh- 
ing stars so distant that their light takes hundreds of years to reach us, with the 
aid of a stop watch, were described to the National Academy of Sciences by Prof. 
Joel Stebbins, director of the Washburn Observatory of the’ University of 
Wisconsin. 

“Observations with the spectroscope reveal motions of certain stars which 
can be explained by their having large companions or planets,” said Prof. Stebbins. 
“The periods of revolution of many of these attendant bodies are very short, even 
as small as one or two days. By choosing the proper time for light measurements. 
it is found that among the cases known in advance to be favorable fully one-half 
of those double systems present eclipses as viewed from the earth. 

“A study of the variation of the light of a star during an eclipse makes it 
possible to calculate the diameter of both the bright star and its dark or faint 
companion. As an illustration, it is noted that two stars moving in space parallel 
to the Stars of the Big Dipper, and presumably belonging to that system, have 
each been found to have attending satellites. Each of the bright bodies is twie 
as heavy and gives one hundred times as much light as our sun, so that the 
latter would make only a mediocre planet for any star of the Big Dipper. 

“As these cbservations are taken with the photo-electric cell, the same in- 
strument that is used for transmission of pictures over telephone wires, and the 
light of stars is measured by timing their effect on a delicate electrometer, attached 
at the eye-end of the telescope, it is literally true that we can measure and weigh 
a star by means of a stop watch.” (Science News-Letter, May 8, 1926.) 





Publications of the Yerkes Observatory, Vol. IV Part IV, con- 
sists of a very important monograph by Oliver Justin Lee on “Zone + 45° of 
Kapteyn’s Selected Areas: Parallaxes and Proper Motions.” It gives the re- 
sults of a study of 310 photographic plates of the 24 Kapteyn regions in the zone 
of +45° declination. taken with the 40-inch telescope during the years 1906-1924. 
The plates were 8x10 in size and each covered a field of 35’x45’, the central part 
for a radial distance of 15’ showing no extra-focal deformation of the stellar 
images. 

The plates were measured for relative proper motion and relative parallax 
of all the stars for which the images were sharply defined, the photographic mag- 
nitudes ranging from about 7 to about 14. The standard comparison stars (10 
to 20 in each field) were selected according to these criteria: 

1. Smallest possible proper motion in both co-ordinates. 
held below 0701. 


2. Each star must be as faint as possible without losing its crisp firm ap- 


pearance. 


Usually each was 


3. The system must form a network of well-distributed points over the 
entire field 
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The average magnitude of the 288 comparison stars used was 12.64. 
The paper is full of interestirg studies which it is impossible to review here, 
but the following points from Mr. Lee’s own summary will 
the results obtained. 


give some idea of 


“1. The parallaxes and proper motions of 1041 stars between photographic 
magnitudes 6.7 and 14.7 have been derived in 24 of the 206 Selected 
Kapteyn’s Systematic Plan, from plates which are adequate in kind 
number. 

%. 


\reas in 


if not in 


Magnitude error and errors of the field appear 
adopted method of treatment. 


“3. The reality of these parallaxes, taken in groups, is confirmed by a 
parallelism of run with well-determined ordinary trigonometric 


parallaxes of 
482 stars having about the same mean right 


ascension and declination. 
“4. From the averages of groups of stars, given in the various tables and 
graphs, it is evident that large numbers of stars up to the f 


have appreciable parallaxes. 


urteenth magnitude 


“5. The size of these parallaxes. taken with their distribution on the celes 
tial sphere, suggests the need of radical revision of parallactic tables for the 
faint stars, especially in discriminating between the different parts of the sky. 


“6. The relative nearness of the sun to the star clouds of the galaxy at 21' 
is indicated independently by the parallaxes, by the diagrams 


yf proper motion, 
and by star counts. 


“7. The adopted probable error of a complete proper motion, +07007. and 
that of a parallax, +0°7020, seem conservative. 

“8. In passing from particular interest in the individual star to the massing 
of data into means in statistics, the question of the representativeness of the stars 
studied has become of more importance, in investigations of the strucure of the 
stellar system, than the accuracy of an individual datum. 


“9. The ordinary method of parallax determination involves a great amount 
of time and labor. Except for a certain amount of regard for the equality of 
magnitude, it neglects the comparison stars as well as other stars in the field. It 
cannot logically or economically be used for the faint stars. The present method 
has proven adequate for the problem. 

“10. The relation of proper motion to parallax is shown to vary greatly with 
magnitude and with location in the sky. 

“11. It is concluded that the apices of solar motion and of stream motions 
must be extracted simultaneously, if at all. from a complex flux of motions in 
which groups and clusters of stars move with considerable apparent inde- 
pendence.” 

Request for More Observations of Latitude Variation.— Ina cir- 
cular announcing a resolution passed by the Latitude Variation Committee of the 
International Astronomical Union held at Cambridge in 1925, Mr. H. Kimura, 
Chairman of the Committee, urges strcngly that observations of latitude be 
taken up more widely throughout the world. especially in the vicinity of 


t 


the 
equator, in the southern hemisphere, in Central Asia and in the northern parts 
of the American continent. He says: 

“The variation of latitude is a very delicate and complex phenomenon. About 
forty years have passed since Ktistner’s discovery, yet the true nature of the 
variation still remains a mystery. Many of the theoretical explanations hereto- 
fore advanced but little represent the observations. Moreover, as the result of 


observations depends not only on astronomy but also on meteorology, geodesy, 
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geophysics and geology, the problem is exceedingly difficult to solve. On the 
other hand, the non-polar variation contains general and local features, and the 
former seem to include the function of latitude as well as that of longitude. 
Consequently the polar motion deduced from the international latitude service 
must be uncertain to a small degree. It is, therefore, highly desirable, for ad- 
vancing the solution of this delicate problem, to have the codperation of many 
observatories widely distributed in different parts of the world. 

“Now the latitude variation observations so far made have not been uniform- 
ly distributed over the world. They were usually limited to Europe and to the 
United States of America. The observations near the north parallel, +40°, were 
most numerous, partly owing to the existence of the international latitude sta- 
tions. Equally rich materials were obtained near the positive + axis in latitudes 
+52° and +60°. As a consequence, the natures of the non-polar variations at 
those places were comparatively well known. We had also obtained important 
observations in the southern hemisphere at two international stations and at the 
observatory at Johannesburg. but regrettably their durations were too short to 
be of use for the solution of this delicate problem. Fortunately, however, the 
observatory at Rio de Janeiro commenced the observations two years ago, with 
the view of continuing them for quite a long time, which should give a very 
important contribution to this work. Furthermore it is highly desirable to have 
observations on the equator. There was only one such latitude station, at Matu- 
ba, Portuguese Congo, ¢ = —5°, sent out by a British expedition, which was kept 
up only about a year. The results at this station compared with the simultane- 
ous Greenwich observations, even in the small longitude difference, show the 
large difference of the variations. It is indeed a valuable contribution, but such 
a variation deduced from so short a duration can not be regarded as the general 
representation of the latitude variation on the equator. 

“It is, therefore, hoped, in accordance with the resolution No. 6 of the Lati- 
tude Variation Committee of the International Astronomical Union held at Cam- 
bridge, 1925, that: 

(1) Astronomical obscrvatorics of the world should commence observations 
of the latitude variation, so arranged as to continue it at least six years, in order 
to separate the 14-month term from the annual one by their own; 

(2) Especially observations on the equator, in the southern hemisphere, in 
northern parts of the American continent, and in Central Asia, are urgently de- 
manied ; 

(3) Any kind of instruments and any method of observation to suit the 
solution of the problem at hand may be used. It should be noted, however. that 
the long continued observations now existing are mostly made on the meridian 
in part of or throughout the night by the chain method.” 





Announcement Concerning Telegraphic Service.—In order to pro- 
mote a more rapid exchange of information between Europe and America relating 
to the discovery of comets and of minor planets of special interest, and con- 
cerning early observations and preliminary orbits, Professor Strémgren, Chair- 
man of Commission 6 (Telegrams). and Professor Leuschner, Chairman of 
Commission 20 (Minor planets, comets, etc.), of the International Astronomical 
Union, and the undersigned, have agreed tentatively to introduce the following 
plan of intercommunication and of charges. 


1. Discovery positions, as heretofore, will be cabled by the Bureau Central 
Astronomique (B.C. A.), Copenhagen, at its expense, to Harvard College Ob- 





se 
m 
at 
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servatory (H.C.O.) for transmission to subscribers in America. Discoveries 
made in America telegraphed prepaid to H.C. O. will be cabled to the B.C. A. 
at the expense of H.C.O. for distribution to subscribers in Europe. 

2. Two additional accurate positions, properly separated (or three, if the 
discovery position was approximate) and a single preliminary orbit. will be 
cabled from the B.C. A. to H.C.O. unless anticipated by similar material from 
H.C.O. The cost of cabling will be charged jointly to the subscribers to whom 
these additional announcements are distributed. 


2 


3. Two additional accurate positions, properly separated, and a single pre- 
liminary orbit, as described in Paragraph 2, will be cabled from H.C.O. to the 
B.C. A. unless anticipated by similar material from the B.C.A. These addi- 
tional data will be selected from messages received at H.C.O., preceded by the 
word “cable,” and the cost of cabling will be charged to the senders of the 
original messages. 

An American orbit will not ordinarily be cabled if it agrees substantially with 
an orbit already received from the B.C. A. If. however, it is desired that in any 
event a first preliminary or subsequent orbit be cabled to the B.C. A. at the ex- 
pense of the sender, the message should be preceded by the word “elbac.” 

4. Cable costs at present are as follows. including address, signature, desig- 
nation of object, observer or computer, and observatory or place 


Copenhagen—Boston (Figures given by Professor Str6omgren) 


Position Se ee te Fo ee aah ese . « obs 

Orbit elements "oe ae a a” : «ee oe 

Elements and ephemeris , ; 9.43 
Boston—Copenhagen (at 26 cents a word) 

Position <8 be ae eee Oe ce ee : ~« « Soe 

Orbit elements Tee ae ee ee ee ee ee  « 

Elements and ephemeris . . . 5 8 a . $6.50 
5. To save time and minimize labor in distributing telegraphic announce- 


ments, only four classes of subscriptions for telegrams can be considered. These 
are as follows :— 

Class CD. Fast telegrams in code announcing discoveries only, omitting 

subsequent positions. 

Class ND. Night letters, to be delivered the following day, giving in plain 

language the same information contained in a message of 
Class CD. 

Class CA. Fast telegrams in code announcing discoveries and, in addition, 

giving further accurate positions. 

Class NA. Night letters in plain language giving the same information con- 

tained in telegrams of Class CA. 

Orbits will not be telegraphed to subscribers except by special request. 

Telegrams will be sent “collect” to subscribers, and no other charge will be 
made for this service. 

6. In addition to the telegraphic service described in the foregoing para- 
graphs, the Harvard Observatory has inaugurated a service. similar to that main- 
tained by the Bureau Central Astronomique, by which postal cards are sent with- 
out charge to all subscribers to the telegraphic service. For the present, the 
annual subscription, to those not receiving telegrams, has been fixed at one dollar. 

HARLOW SHAPLEY. 

Harvard College Observatory Bulletin 835, 

Cambridge, Massachusetts, April 28, 1926. 
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How Atom Shudder Creates Light Called Deepest Mystery. 
One of the deepest of scientific mysteries today is the as yet completely unknown 
way in which the atom is able to transmute the energy of an atomic shudder into 
an ether or light wave of a single color. Dr. Robert A. Millikan, director of the 
Norman Bridge Laboratory of Physics, Pasadena, and Nobel prize winner, has 
declared in lectures recently before Cornell University that the way that the atom 
gives off light or other radiation does not consist, as nineteenth century physicists 
always assumed, in the vibration of particles synchronously with the frequency 
of the emitted ether wave. 

“The physicist is now perforce obliged to forego the attempt, at least at pres- 
ent, to find a mechanical picture of the act of radiation,” Dr. Millikan explained, 
“an act which, liowever, ejects a ray from the atom which has a definitely measur- 
able frequency and the frequency which is a definite measure of the energy lost 
by the atom in the act of ejection. This energy appears at present to travel 
through space at least when the frequency is sufficiently high, as a vibratory 
dart of light.” 

Man is now able, thanks to science, to see the invisible. Dr. Millikan said. 
There has been a gradual extension in recent years of man’s ability to receive 
and interpret ether waves which come to him outside the range in which he is 
endowed by nature with an organ, namely. the eye, capable of responding to 
ether waves at all. 

“The range of frequencies to which the eye can respond is less than a single 
octave,” he said, “and yet 100 years ago all that man had ever known of the 
outside world had been received through the aid of this little 
vibration. But beginning 
few months in which the 


range of ether 
with the year 1881 and continuing up to within the last 
higher frequency cosmic rays have been under quantity 
investigation, the range cf man’s perception has been extended, practically without 
breaks anywhere, through the ultra-red spectrum, the wireless wave spectrum, 
down to waves of infinite wave length and zero frequency, and on the other side 
up through the ultra violet spectrum through the X-ray spectrum. the gamma ray 
spectrum, and cosmic ray spectrum, up to frequencies ten million times higher 
than those of ordinary light. Most of our present knowledge of the sub-atomic 
world has come through the very recent increase in our ability to read the mes- 
sages which come to us through these high frequencies.” 


(Science News-Letter, 
May 1, 1926.) 





Earth Made of Meteor Material. — The earth is largely just the same 
as meteorites, our only importations from outer space. In experiments at the 
Geophysical Laboratory of the Carnegie Institution of Washington that simulate 
the conditions of extremely high temperature and pressure of the earth’s in- 
terior, Dr. Leason H. Adams and Dr. Ralph E. Gibson have found that rocks 
have much more elasticity than was formerly supposed. 

In a report to the National Academy of Sciences Dr. Adams said that they 
had found that the least silicous of the silicate rocks, known in geological parlance 
as Dunite. when subjected to very high pressures was three-fourths as rigid as 
steel. The calculations of the two experimenters have been found to tally with 
seismological data which definitely establishes that the main part of the earth 
consists of peridotitic rock or the stuff that meteors are made of.—The Science 
News-Letter, May 15, 1926. 











